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Both quality and innovation abilities are important to the survival and business success of 
an organization. Most companies have already had a systematical quality management 
system in practice, for example, ISO 9000, or other TQM programs. But till now it is not 
very clear how these programs would affect organization’s innovation ability. Positive 
and negative viewpoints on the role of TQM in determining innovation are both exist. 
Thus this thesis is devoted to have a deeper exploration on the relationship between TQM 
programs and innovation in organizational practices. A multidimensional view was 
brought forwards by Prajogo and Sohal (2004) drawing on the experience of Australia 
organizations. In order to validate the multidimensional view, a similar research was 
carried out among Singapore organizations. A survey was performed among top 500 
Singapore organizations by using the same questionnaire as that used in Australia.  
There are three SEM models, the structural model of general relationship between TQM 
and organizational performance, the measurement model of TQM multidimensionality, 
and the structural model of multidimensional relationship between TQM and 
organizational performances, to be test in this research. The three models all fitted well 
with the data of Singapore as well as that of Australia. The test on the general 
relationship between TQM and organizational performance, using AMOS, showed that 
TQM had positive relationships with both quality performance and innovation 
performance. According to the results of the model of TQM multidimensionality and the 
model of multidimensional relationship between TQM and organizational performances, 
vi 
Summary  
TQM practices took place along several dimensions. The organic dimensions, such as 
leadership and people management, were related closely to innovation performance, 
while the mechanistic dimensions, such as customer focus and process management, 
were more related to quality performance. 
Furthermore, the multiple group analysis showed that there was no country difference 
between Singapore and Australia concerning the two structural relationship models. Thus 
it provides another good base for the validity of the positive relationship between TQM 
and innovation and the multidimensional view on the relationship between TQM and 
organizational performances. The practice meaning of the multidimensional relationship 
is that the organic aspects of TQM should be noticed. Organizations should pay more 
attention to the organic aspects where innovation is needed. In today’s market 
organizations need to be ambidextrous and make TQM both quality and innovation 
oriented. TQM practices should be applied appropriately. Comparisons on TQM practices 
and organizational performances between Australia and Singapore showed that there 
were significant differences among these items except quality performance. The self-
evaluation level was higher for Singapore organizations than Australia organizations. But 
we could not conclude that the quality practices and innovation performance were better 
in Singapore than in Australia. It showed a different result when comparing the answers 
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Chapter 1. Introduction  
Chapter 1 
Introduction 
Total quality management (TQM), as a systematic quality management program, changes 
the meaning of quality management from product quality to a new organization-wide 
performance excellence. With the developing of TQM, quality management entered into 
a new era. TQM not only improves the quality performance, but also builds up the culture 
of the adopting organizations. In addition, TQM is a developing concept and always 
keeps in line with business excellence. 
Nowadays, innovation attracts more and more attention and is regarded valuable than 
ever before. In order to achieve good performance, organizations need to emphasize on 
innovation as well as quality. As the original concerning of TQM is quality, it would be 
necessary to investigate the relationship between TQM and innovation. However, the 
relationship between them is still not very clear due to the scarcity of the investigation on 
this issue (Prajogo and Sohal, 2001) and the complexity of both sides. Till now, although 
some studies were carried out on this issue, the results were not coincident, even opposite. 
Some believed that TQM could provide support to innovation (Kanji, 1996; McAdam, et 
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al., 1998; Tang, 1998; Roffe, 1999), while others thought TQM would hinder innovation 
(Hamel and Prahalad, 1994; Lynn et al., 1996; Wind and Mahajan, 1997; Slater and 
Narver, 1998). There is still no comprehensive study on how TQM practices would affect  
innovation. It shows the need to bridge this research gap. 
Based on the experience of Australia firms, Prajogo and Sohal (2004) presented a 
multidimensional view of TQM practices in determining organizations’ quality and 
innovation performance. Their results showed that the organic parts, such as leadership 
and people management, were related more to innovation performance, while the 
mechanistic parts, such as customer focus and process management, were relatively more 
significant in terms of predicting quality performance. A similar research was carried out 
among Singapore organizations to cross-validate this hypothesis of the multidimensional 
view.  
1.1 Research background 
1.1.1 The necessity of innovation 
We are now in a turbulent world. The competition is rigorous and environment changes 
rapidly. This phenomenon is revealed more clearly in commercial competition. Today, 
companies have to compete not only on cost and quality, but also on the diversity and the 
innovation speed of product. History has already told us that those who could not catch 
up would be thrown out of the game. If an organization wants to keep its competitive 
advantages in market, it has to build up a culture of willing to adopt changes, such as new 
2 
Chapter 1. Introduction  
technologies and new management styles. The force of adopting changes comes from 
environment, competitors and customers. Normally, new technologies and new 
management theories come out frequently. Newly emerged technologies mean higher 
work efficiency, lower cost and new products. They provide the possibility to open new 
market areas, at the same time also terminate some old ones. Today, with the process of 
globalization, competition becomes more serious than ever before, which brings both 
chances and challenges. Companies need to enhance their new product development 
ability and speed up the development. It is not enough to just be a quick follower. They 
need to identify the chances quickly and start earlier than their competitors to stay ahead. 
The tendency is to emphasize on new product development and aim at gaining more 
revenues from newly developed products. In addition, due to the furious competition, 
customers become more and more pernickety to the products. Companies have to provide 
quality and advanced products to gain customer’s loyalty. Fostering the innovation 
mindset is the only way that can continuously bring success to organizations. The 
benefits involve sustainable growth engine, increased customer goodwill, enhanced 
productivity, increased margins and revenues, increased employee retention, and position 
in new categories (Davis and Moe, 1997). 
1.1.2 Critiques on TQM appeared recently 
TQM emerged with the increased demands of providing quality products. It focuses not 
only on quality but also excellent organizational performances. As a result, TQM brought 
a new era of quality management. It is welcomed, promoted and adopted by many 
organizations. However, the road of TQM is not smooth. There are lots of critiques to 
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TQM such as those given by Harari (1993a) and Harari (1993b) and are listed in Table 
1.1. In addition, large number of failures existed (Harari, 1993a). In fact, these failures 
were largely due to the misunderstanding of TQM.   
Table 1.1 Critiques on TQM (Adapted from Harari, 1993a; Harari, 1993b) 
1 TQM focuses people's attention on internal processes rather than on external results.
2 TQM focuses on minimum standards. 
3 TQM develops its own cumbersome bureaucracy. 
4 TQM delegates quality to quality czars and "experts" rather than to "real" people. 
5 TQM does not demand radical organizational reform. 
6 TQM does not demand changes in management compensation. 
7 TQM does not demand entirely new relationships with outside partners. 
8 TQM appeals to faddism, egotism and quick-fixism. 
9 TQM drains entrepreneurship and innovation from corporate culture. 
10 TQM has no place for love. 
11 In the world of business, TQM, as a formula, cannot solve management problems
To obtain best results of TQM, one must be aware of the requirement of completeness, 
which means TQM must be carried out as a whole (Liu and Kleiner, 2001). TQM 
shouldn’t be viewed only as a collection of certain kinds of quality insurance techniques. 
It requires the commitment of the entire organization instead of only quality department. 
TQM also requires organizations to make their decisions based on the long-term planning 
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instead of short-term objectives. In addition, the lack of emphasis on soft part also could 
cause failure of TQM. When TQM is implemented, the culture building process is critical. 
A culture of willing to adopt change and aiming at long-term development is desired. At 
the mean time a learning organization, which is also important to organization’s 
performance, should be formed.   
Critiques towards the role of TQM in determining innovation arose when the need of 
innovation increased. As Samaha (1996) said, TQM sometimes diminished the avenues 
for innovation since innovation needed to leap ahead of competition. Incremental 
improvement of TQM puts emphasis on small step improvements. Customers’ focus also 
limits on the new product development within the minor enhance of the existing products. 
The aims of quality are conformance, standardization, efficiency, and cost effective. All 
these aspects are in the opposite of innovation and cause critiques.   
1.1.3 Discard TQM? 
There are aspects of TQM that are not consistent with innovation. Should TQM be 
discarded due to that? It seems too imprudent to make this decision. Firstly, quality is to 
do things in a better way, while innovation is to do things in a different way. They are 
both needed for business excellence (Samaha, 1996; Sumney and Braden, 1995; Liu and 
Kleiner, 2001). Secondly, TQM can be a basis for innovation. Some dimensions of TQM, 
such as customer focus, training, empowerment and teamwork, benchmarking and 
process management, can assist organizations to be innovative (Lorente, 1999). Thirdly, 
according to some empirical research (McAdam, et al., 1998, MacAdam and Armstrong 
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2001), TQM and innovation were correlated. Companies that performed well in TQM 
also tended to behave well in innovation. Finally, incremental improvement, which is 
promoted by TQM, and radical improvement are not mutually exclusive (Lorente, 1999). 
They should be integrated in order to maximize the competitive advantages. TQM can be 
an enabler to reengineering, which is viewed as radical changes. As shown in Figure 1.1, 
with the integration of incremental improvement and radical changes organizations can 
double the pace of improvement. As a result, TQM should not be easily rejected. We 
should study both TQM and innovation and their relationship then make these two 
practices compatible. 
1.1.4 How to make TQM innovation-oriented? 
Now it comes to the questions of how to make TQM and innovation compatible or how 
to make TQM innovation-oriented. In order to achieve this objective, the relationship 
between TQM and innovation should be investigated. But the investigations on this issue 
are scarce (Prajogo and Sohal, 2001) and the role of TQM in determining innovation is 
still not very clear.  Positive and negative views are both existed. Thus we found it is 
necessary to further investigate the relationships between TQM and innovation and find 
guidance for TQM practitioners to make it in line with innovation.  
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Figure 1.1 Integrating TQM and radical changes  
(Adapted from Lorente, 1999) 
1.2 Research objective 
The main purpose of this research is to cross-validate the multidimensional view of TQM 
in determining innovation performance in organizations and to explore the relationship 
between TQM and innovation further. With this research, a better understanding of the 
general relationship between TQM and innovation and the impact of each TQM practice 
on organization’s innovation ability as well is expected. Our research interest also falls in 
the country difference between Australia and Singapore. One question is whether there is 
country difference with the structural relationship models. The other is whether there are 
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differences on the TQM practices and quality and innovation performances across the 
two countries. 
1.3 Thesis structure 
This thesis includes six chapters and can be divided into three parts as indicated in Table 
1.2. The first part, formed by Chapter 1 and Chapter 2, provides an introduction and 
overview of this research. The context and necessity of this research are explained in this 
part. Part II is the main body of this thesis. This part is devoted to the investigation of the 
relationship between TQM and innovation. It comprises Chapter 3, 4, and 5. The 
investigation is explained in details, from methodology and data analysis results to 
discussion. Part III, Chapter 6, has a summarization of this research. The contribution, 
limitations and future research space are discussed.  
This thesis begins with Chapter 1, Introduction. It explains the backgrounds and 
objectives of this research. Since innovation is vital to an organization, efforts should be 
put on the facilitation of it. In this part the role of TQM in innovation is discussed. Due to 
the ambiguous relationship between TQM and innovation, the objective of this research 
is defined to explore this relationship. The general structure of this thesis is introduced in 
final section of this chapter. 
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Table 1.2 Thesis structure 
Chapter 1 
Introduction Part I 
Introduction and 













Conclusions and Future Research Recommendations 
Chapter 2, Literature Review, provides an overview of the related topics of TQM, 
innovation and their relationship. The literature review on innovation involves the 
discussion of the definition of innovation, the type of innovation, the generic 
implementation process of innovation, and the prerequisites of successful innovation. The 
literature review of TQM begins with an overview of the development of TQM. Then the 
TQM system is explained. Here TQM is explained in three levels, principles, framework 
and practices, and technical tools. Followed is the literature review on the 
multidimensionality of TQM. Its mechanistic and organic characteristics are both 
discussed. The last part of this chapter is given to the literature review on the relationship 
between TQM and innovation. It includes a review of the relationship between each 
practice of TQM and innovations and the discussions on how the mindset that instituted 
by TQM would affect innovation.  
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Chapter 3 provides an introduction of the research methodology. In order to make this 
research more understandable, the research questions are specified. This research is based 
on a survey among Singapore organizations and also the data from Australia. The data 
collection process is described briefly. The questionnaire we used is originally developed 
for the use in Australia. Thus a discussion on the feasibility of its use in Singapore is 
provided. Finally, the major data analysis techniques, Structural Equation Modeling 
(SEM) and Analysis of Variance (ANOVA), are briefly introduced. 
Chapter 4 summarizes the data analysis results. Three SEM models, the structural model 
of the general relationship between TQM and organizational performance, the 
measurement model of TQM multidimensionality and the structural model of the 
multidimensional relationship between TQM and organizational performances, were 
tested. The country differences were also tested using multiple group analysis concerning 
the two relationship models. Finally this chapter presents the results of the comparison on 
the TQM practices and organizational performances between Singapore and Australia. 
The comparison is mainly based on the self-evaluation results of each organization. The 
answers of some objective questions were also analyzed. Since there was a conflict 
between these two kinds of comparison, a possible explanation is provided. 
Chapter 5 provides discussions on the results achieved. The positive relationship between 
TQM and innovation and the multidimensional view towards the role of TQM in 
determining innovation are cross-validated. Theory and empirical basis for this view is 
discussed. Some related topics, such as the multidimensionality of each TQM practice 
and its multidimensionality nature of each level, are explored. A discussion on how to 
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make TQM innovation oriented is also provided. Finally the practical meaning of this 
research is provided.     
Chapter 6 is the final part of this thesis. It provides a summary of the research results. 
This part points out the research contribution in TQM and innovation literature and also 
in organizational practice. Finally, limitations of this research and the future research 
recommendations are provided. 
11 




In this chapter a review on the literature of innovation, TQM, and the relationship 
between TQM and innovation is provided. Since this research is mainly to cross-validate 
the multidimensional relationship between TQM and innovation, besides the basics of 
innovation and TQM, such as definition and type, the critical factors of innovation and 
the multidimensionality of TQM are also discussed in the literature review. Because in 
principle this research is a replication study, the literature review of the 
multidimensionality of TQM and the relationship between TQM and innovation is based 
on the literature review of Prajogo and Sohal (2001, 2004). However, ours is organized 
and elaborated differently. 
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2.1 Innovation 
2.1.1 Definition of innovation 
Innovation can be viewed as the process of taking new ideas effectively and profitably 
through to satisfy customers. It is a process of continuous renewal involving the whole 
company and is an essential part of business strategy and every day practice (DTI, CBI 
and National Manufacturing Council, 1993).  
A definition from Damanpour (1991) for innovation is the adoption of an internally 
generated or purchased device, system, policy, program, process, product, or service that 
is new to the adopting organization. 
McAdam and Armstrong (2001) summarized several definitions and pointed out that 
innovation relates to change and creativity. They concluded that innovation was the 
harnessing of creative ability within individuals and the workforce in response to change. 
In order to gain the advantages of first mover, many leading companies are not only good 
change followers but also good change initiators. Thus the definition of innovation 
should involve both response to change and initiation of change. 
In conclusion, innovation can be viewed as the change action that organizations taken. It 
brings new things to the adopting organization. Creativity of the workforce is needed for 
its success. Its aim is to satisfy customers and make profits. 
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2.1.2 Types of innovation 
In spite of various definitions, there are also many kinds of categories of innovation. 
Some of the popularly acknowledged ones are presented in the following. 
Radical and incremental  
Categorized by the amount or the degree, innovation can be divided into two types: 
radical and incremental. One distinction between radical and incremental innovation is 
the degree of strategic and structural change that the firm must undergo to accommodate 
the innovation in question (Cooper, 1998). Organizations would take great efforts and 
risks to implement radical innovation, while the incremental innovation has low risks and 
would be easily adopted by organizations.  
Another distinction is the degree of the final result. Radical innovation emphasizes the 
great effect of the innovation action. It would bring big changes and usually big amount 
of profit to the company. But the incremental one emphasizes the continuous efforts to 
make improvement and usually by small steps.  
Process, product or service, and management 
Innovation can take place in any areas of an organization. Thus generally, innovation can 
be categorized into process, product or service, and management. The process innovation 
is doing the same thing in a better way. The innovation of products or services is the 
developing of new things. Depending on the level of newness of the new product or 
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service, it can be further divided into new to the world and new to the company. The 
innovation in management is the change in management style such as the adoption of 
TQM. 
Technology push and market pull. 
This kind of categorizing is to differentiate the motive of innovation. Companies can 
apply advanced technologies in either their products or production process to enhance 
quality or lower cost. Their motivation is the promising technologies that can be used to 
bring more margins. The technology push innovation can be further divided into two 
categories, the developing of totally new product with the newly emerged technology, 
and the developing of platform product with the new improvement in capacity of already 
established technology. On the other hand, the innovation of market pull begins with 
unsatisfied customer needs. The technology has already existed. Thus the critical issue of 
market pull innovation is the identification of unsatisfied customer needs.  
In this research, innovation is defined as all the change activities no matter what type it is 
but need to be successful changes that have brought or can bring benefits to organizations. 
2.1.3 The implementation process of innovation 
According to Koen, et al. (2002), innovation process might be divided into three parts: 
the fuzzy front end (FFE), the new product development (NPD) or the change 
implementation process, and the commercialization or the operation. Here the new 
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product development process is used as example since it is the major part of innovation. 
Figure 2.1 indicates this developing process.  
The first part, FFE period, is an opportunity screening process. It is the beginning of new 
concepts and holds great opportunities for innovation. Now attentions are increasingly 
focused on the front-end activities to increase the chance of high profitable product 
concepts entering the development and commercialization stage. The FFE starts from 
opportunity identification, then opportunity analysis, idea generation and enrichment, 
idea selection, and concept definition. The opportunity could be a business or technology 
gap, which can be bridged in an envisioned future and then can bring competitive 
advantages to companies. Companies need to set up an environment where innovation 
can be nurtured. The focus should be put on the elements such as leadership, culture and 
business strategy (Koen, et al., 2002).  Idea generation should be encouraged in both 
employee and customer side. An innovation system should also be built up. It should 
continuously collect information about opportunities and new ideas. In this period 
companies may face many choices. It may be chaotic. The idea selection system should 
identify the promising concepts for developing. 
16 





Period Fuzzy Front End NPD Period
 
Figure 2.1 Innovation developing process 
(Adapted from Koen, et al., 2002) 
The new product development usually follows certain steps -- planning, concept 
development, system-level design, detail design, testing and refinement, production 
ramp-up. NPD process is a kind of project process. The principles and tools of project 
management are also used. The development requires cooperation of all functions of 
company and supports from senior management. The tasks and responsibilities of the key 
functions of the organizations for each phase are summarized in Table 2.1. During the 
development process, companies need to constantly perform evaluations and economic 
analysis, such as customer needs evaluation, competitor analysis, technology feasibility 
analysis and other feasibility analysis to facilitate the developing process.  
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Table 2.1 General NPD process and tasks of the key functions 
(Source: Ulrich and Eppinger, 2000) 
Planning Concept 
Development 





• Articulate market 
opportunity 
• Define market 
segments 
 
• Collect customer 
needs 
• Identify lead users 
• Identify competitive 
products 
• Develop plan for 
product options and 
extended product 
family 
• Develop marketing 
plan 
• Develop promotion 
and launch 
materials 
• Facilitate field 
testing 





• Consider product 
platform and 
architecture 
• Assess new 
technologies 
• Investigate 
feasibility of product 
concepts 
• Develop industrial 
design concepts 






• Define major sub-
systems and 
interfaces  
• Refine industrial 
design 
• Define part 
geometry 
• Choose materials 
• Assign tolerances 
• Complete industrial 
design control 
documentation 
• Reliability testing 
• Life testing 
• Performance 
testing 
• Obtain regulatory 
approvals 







• Identify production 
constraints 




• Assess production 
feasibility 
• Identify supplier 
for key components
• Perform make-buy 
analysis 
• Define final 
assembly scheme 
• Define piece-part 
production 
processes 
• Design tooling  
• Define quality 
assurance processes
• Begin procurement 
of long-lead tooling
• Facilitate supplier 
ramp-up 
• Refine fabrication 
and assembly 
processes 
• Train workforce 



















• Finance: Facilitate 
economic analysis 
• Legal: Investigate 
patent issues 
• Finance: Facilitate 
make-buy analysis 
• Services: Identify 
service issues 
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After developing stage, products enter the commercialization period and begin its life 
cycle. A successful product development relies on the successes of all the stages and 
cooperation of all the functions. Through the process of innovation, organizations could 
not only develop their innovations ability but also bring up a culture of willing to adopt 
and encourage change. 
2.2 Critical success factors of innovation 
Based on the guiding principles for innovation provided by Davis and Moe (1997) and 
the critical success factors discussed by Cooper and Kleinschmidt (1995), organizations 
which have a culture of willingness to change, good leadership, organizational learning, 
failure acceptance and risking taking, knowing customer, multi-functional cooperation, 
and resource slack are more suitable for innovation. Most of the above aspects are 
compatible with the characteristics of an organic organization. Organizations of this kind 
have more chance to explore new products or new ways to do business. As Watson and 
Korukonda (1995) said, the organic structure supported initiation of innovation, while 
some mechanistic aspects were also beneficial for implementation of innovation.  In fact, 
well-communicated new product strategy, well-defined and commonly understood new 
product development process, and quality tools, such as quality function deployment 
(QFD), failure mode and effect analysis (FMEA), etc., are important for innovation, 
especially in implementation. Here some of the innovation related aspects are discussed 
in the following. 
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Organic organization 
There are two types of organizations: mechanistic and organic. The mechanistic structure 
is inclined to emphasize control while organic structure is inclined to minimize the 
number of controls, which will permit risk-taking and emphasizing personal 
responsibility (Roffe, 1999). To make innovation successful, it is necessary to push 
decision making authority to lower level, employ cross-functional teams, and encourage 
organizational learning (Branscomb, et al., 1999). Thus an organic organization which is 
flat and responsive is more suitable for innovation. 
Good leadership 
Good leadership can give organizations right direction and increase morale of employees. 
In addition, the support from top organization is critical for all programs including 
innovation. First, top management can assure adequate resources for the innovation 
process (Davis and Moe, 1997). Second, support from top management can make team 
members be confident of their program and devote to the program. On the whole good 
leadership can increase the success of innovation. 
Knowing customer 
As Davis and Moe (1997) said, companies had difficulties in the early phases of NPD. 
What should be developed is a big problem to companies. Thus it is important for 
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companies to assess the needs of customer carefully and systematically. Even for those 
technology-push products, it is also necessary to think of customers when developing. 
A culture of willing to change 
Since few competitive advantages are long lasting, an organization’s capacity to improve 
existing skills and learn new ones is the most defensible competitive advantage of all 
(Hamel and Prahalad, 1989). Organizations must learn how to respond changes in market 
and be willing to take actions to make changes in order to make improvement. 
An organization willing to Learn 
The trend of change is apparent. In addition to willing to change, organizations should 
also have the ability to make changes successfully. Organizations must keep on learning 
to survive. Keeping tract of innovation, then they can learn from their past experience. 
Benchmarking with leading competitors or leading world-class organizations, then they 
can learn from others. They should also give employees chances of learning and self-
developing so as to release the potential of them. 
Multi-functional team with commitment team members 
Successful innovation is also based on co-operations. Nearly all activities including 
innovation need supports from different departments. Thus innovation team usually 
involves members from all supporting functions. Good co-operation can shorten the time 
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needed and bring better effects of innovation. Good multi-functional team needs effective 
communication among team members and commitment of all. 
High failure acceptance and risk taking  
Innovation inevitably relates to changes and risks. Thus failure is an intrinsic part of 
innovation (Davis and Moe, 1997). Only when companies take the risk to make changes, 
can they gain the potential benefit of innovation. Companies which are willing to admit 
some failures will give staffs much more confidence in trying new ideas. Thus it can 
encourage changes, which may result in improvement.  
 The presence of resource slack  
Slack resources are instrumental to organizational innovation (Nohria and Gulati, 1996). 
Giving employees time and resources to do non-production related activities can give 
them more chance to bring out innovation ideas.  
2.3 Total quality management 
2.3.1 The development of quality management 
Total Quality Management is an approach to do business that attempts to maximize the 
competitiveness of an organization. It comprises a number of ideas and emphasizes the 
system thinking. It also regards quality as a task of all functions and of all members and a 
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process should be cared from the beginning to the end. TQM changes the meaning of 
quality management from product quality to a new organization-wide performance 
excellence. Some milestones of TQM are summarized in Table 2.2. 
James (1996) divided the development of quality management into four eras, i.e. quality 
management through quality inspection, quality control, quality assurance, and Total 
Quality Management. In the inspection era, the quality issue was the work of only quality 
department and large-scale inspections were required. This led to indifference to quality 
among other company members. With the increase of manufacturing, quality engineering 
and reliability engineering were developed. Thus came the quality control period in 
which quality was much depended on statistical quality control. In the quality assurance 
stage, the management was involved in quality management to a great degree. The latest 
era is TQM. After World War II, the Japanese made a great improvement in their product 
quality with the dedication of some quality gurus, such as Deming and Juran. Not until 
1980’s did American companies aware the importance of Total Quality Management and 
then it was quickly adopted and promoted. 
TQM is a collection of management concepts and management techniques. Here it is 
explained in three levels, principle level, practice level and technique level. The 
principles are those should be always borne in mind when performing any organizational 
practice. The practices are what organizations should do in order to achieve excellent 
business performance. They are directions for organizations to achieve TQM. The 
techniques of TQM refer to the technical tools, which are used to ensure quality 
performance. 
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Table 2.2 Selected historic milestones in the quality movement in the U.S. 
(Developed from Goetsch and Davis, 1997) 
Year Milestone 
1911 Frederick W. Taylor publishes The Principles of Scientific Management, 
giving birth to such techniques as time and motion studies 
1931 Walter A. Shewhart of Bell Laboratories introduces statistical quality control 
in his book Economic Control of Quality of Manufactured Products. 
1950 W. Edwards Deming addresses Japanese scientists, engineers, and corporate 
executives on the subject of quality.  
1951 Joseph M. Juran publishes the Quality Control Handbook. 
1961 Martin Company (later Martin-Marietta) builds a Pershing missile that has zero 
defects. 
1970 Philip Crosby introduces the concept of zero defects. 
1979 Philip Crosby published Quality is Free. 
1980 Television documentary If Japan Can… Why Can’t We? airs giving W. 
Edwards Deming renewed recognition in the U.S. 
1982 W. Edwards Deming publishes Quality, Productivity, and Competitive 
Position.  
1984 Philip Crosby publishes Quality Without Tears: The Art of Hassle-Free 
Management. 
1987 U.S. Congress creates the Malcolm Baldrige National Quality Award. 
2.3.2 Principles of TQM 
TQM is a big umbrella. It nearly relates to every aspects of organizational management. 
It also can be viewed as a kind of management philosophy. TQM requests many changes 
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in the traditional management style. It is widely acknowledged that TQM is based on 
three fundamental principles (Evans and Lindsay, 2002). 
1. Focus on customers and stakeholders 
Nowadays satisfying customers has been viewed as the most important thing of a 
company. To satisfy customer requirements companies need to fully understand the 
customer first. Customer relationship management methods involve customer survey, 
focused group, complains analysis, etc. The objective is to get better understanding of 
customers. Companies need to know what is important to customers and put their efforts 
not merely on meeting specifications, reducing defects, errors and costs, but also on 
satisfying customers. Demands of customers should be considered from design and 
throughout the entire product development process. Internal customers, who are on the 
next working procedure, are also drawn into attention. With the development of our 
knowledge, customer focus later extended to stakeholder focus. It means organizations 
should take care of all their related consortiums. Stakeholders include government, 
supplier, communities, and all those who could have influence on company. 
2. Participation and cooperation 
TQM emphasizes mostly on participation and cooperation. Quality is delivered through 
company members. The commitment of the management and the shop floor workers is 
thus important to the company’s performance. Empowerment to staffs is also promoted 
by TQM. It can provide staffs the feeling of trust and avoid bureaucratic. The cooperation 
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has become more and more critical to companies due to the rigid competition and the 
demand of high efficiency. Cooperation means a systematic thinking. All functions 
should act in the same direction. Organizations should be integrated vertically by all 
levels workers and horizontally by all departments. The cooperation should also get 
customers and suppliers being involved. A long-term good relationship with them is 
needed to realize. 
3. Continuous improvement and learning 
The viewpoint behind continuous improvement is that there are always areas that can be 
improved. The improvement refers to not only radical and big step improvements, but 
also incremental improvements. Companies can enhance their competitiveness by 
continuously delivering new products to customers and improving production step by 
step with process analysis. This improvement depends on and facilitates learning. In 
order to fulfill continuous improvement the learning cycle is needed. It emphasizes the 
learning through feedback between practices and results. The improvement should be 
carefully planed. Then through execution, assessment of progress and revision for 
improvement are practiced.  Through these practices a learning organization is expected 
and TQM could be regarded as successful only when a learning organization is built up. 
2.3.3 Framework and practices of TQM 
Since 1980’s TQM has been widely adopted and practiced. Quality became a major focus 
of business. In order to standardize quality requirements, International Standard 
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Organization (ISO) adopted a series of quality standards in 1987. Till now the standards 
have been revised twice, in 1994 and 2000. The principles of ISO 9000:2000 are shown 
in Table 2.3. Now the standards are served not only as unified quality requirements, but 
also as quality assurance and improvement frameworks.  
To promote quality, many countries have set up national quality awards, which are also 
served as a quality management framework. Inspired by Deming Prize in Japan, Malcolm 
Baldrige National Quality Award (MBNQA) was set up in 1987 in the United States. The 
aims of this national award are to improve quality and productivity of American 
companies. It aims to recognize companies, which achieved excellent performance in 
quality, and also provide other companies guidelines and criteria for doing business well. 
The criteria of MBNQA are widely adopted not only in U.S., but also used for reference 
by other counties. The framework of it is shown in Figure 2.2. 
 
Figure 2.2 MBNQA framework  
(Source: Baldrige National Quality Program, Criteria of Performance Excellence, 2003)
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Table 2.3 Principles of ISO 9000:2000 
(Source: http://www.iso.ch/iso/en/iso9000-14000/iso9000/qmp.html) 
Principle 1. Customer focus 
Organizations depend on their customers and therefore should understand current and 
future customer needs, should meet customer requirements and strive to exceed customer 
expectations.  
Principle 2. Leadership 
Leaders establish unity of purpose and direction of the organization. They should create 
and maintain the internal environment in which people can become fully involved in 
achieving the organization's objectives. 
Principle 3. Involvement of people 
People at all levels are the essence of an organization and their full involvement enables 
their abilities to be used for the organization's benefit. 
Principle 4. Process approach 
A desired result is achieved more efficiently when activities and related resources are 
managed as a process. 
Principle 5. System approach to management 
Identifying, understanding and managing interrelated processes as a system contributes to 
the organization's effectiveness and efficiency in achieving its objectives.  
Principle 6. Continual improvement 
Continual improvement of the organization's overall performance should be a permanent 
objective of the organization.  
Principle 7. Factual approach to decision making 
Effective decisions are based on the analysis of data and information  
Principle 8. Mutually beneficial supplier relationships 
An organization and its suppliers are interdependent and a mutually beneficial 
relationship enhances the ability of both to create value  
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Other quality awards involve European Quality Award, Australian Business Excellence 
Award, Singapore Quality Award (SQA), etc. They also play an important role in their 
countries’ quality promotion. Their basics are much similar to MBNQA. Singapore 
Quality Award was launched in 1993. Table 2.4 shows the criteria of it.  
The above criteria of the quality management frameworks can provide us a better 
understanding of TQM. They can also give us the concept of how TQM is practiced in 
organizations. These frameworks are based on the philosophies of TQM gurus, such as 
Deming, Juran and Crosby, and the “best practices” of quality forerunner organizations.  
According to these criteria several important and basic practical aspects of TQM, which 
are widely acknowledged, can be summarized. The following are some of the major ones. 
• Customer focus 
Customer focus requires companies continuously seeking customer’s need and satisfying 
customers by providing them with enhanced product quality and product performance. 
Customer focus not only deals with customer complaints, but also identifies the root 
causes of complaints. This can give companies more chance for improvement. A good 
customer relationship management involves measuring customer’s satisfaction, finding 
customer’s new need, and then providing product design with the defined quality from 
customer’s side. Customer focus should be considered throughout the whole product 
developing and delivering process. 
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• Process management 
Total quality management is process focused. Desired product quality only can be 
delivered by well-planed process. Process management needs to fulfill the tasks such as 
assuring the product reliability, delivering time and reduced cost. The process 
management also means a continuous improvement by revising the process step by step. 
Some techniques, such as statistical quality control (SQC) and quality function 
deployment (QFD), are performed to enhance the process management. The process 
management should start with a good process design by well planning the procedure, the 
needed equipments, and the materials to obtain the desired product quality. The process 
should also be well documented and understood by all employees. 
• Leadership 
Leadership is the ability to positively influence people and systems under one’s authority 
to have a meaningful impact and achieve important results (Evans and Lindsay, 2002). 
The senior management should provide staffs with a clear organization’s vision, mission, 
and tasks to be fulfilled. They are the advancing direction and stimulus. The commitment 
of the top management is much important to the success of TQM.  The management 
should engage in fostering an organization-wide quality environment. They should 
integrate customer focus and quality concerns with business decisions at all levels. 
Leadership also promotes empowering employees to assume ownership and giving 
employees proper guidance and support. 
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• People management 
People are the most valuable parts of companies. All the companies’ products and 
services are delivered through people. The involvement of staffs is also an important 
factor to TQM. Companies should provide staffs with enough training and chances for 
individual development. Empowerment cannot only avoid time wasting, but also give 
employees a feeling of trust. 
• Information and analysis 
Information is a critical enabler of TQM. The information system should provide 
organizations with proper information for tracking and improving process. The system 
also needs to obtain the information about the related newly developed technologies and 
the market trends. It should provide management a clear environmental analysis and 
performance measurement, such as the information about market share, growth rate, price 
competitiveness, financial information, etc. All the decisions of organizations should base 
on the fact information. 
• Strategy and planning process 
An important result and support to TQM is the change in organization’s culture and 
management style. The quality issue should incorporate with the company’s strategy. A 
systematic planning system is needed for the strategy development. The management 
needs to set and review constantly the short and long term goals of company. The 
planning process needs to involve the top management, employee, supplier and customer. 
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Table 2.4 Singapore quality award criteria and weightage 
(Source: http://www.spring.gov.sg/portal/products/awards/sqa/sqa_award_criteria.html) 
Categories/Items  Point Values  
1.1  Senior Executive Leadership  50     
1.2  Organizational Culture  50     
1.3  Responsibility to Community and the Environment  20     
2.1  Strategy Development & Deployment  80     
3.1  Management of Information  55     
3.2  Comparison & Benchmarking  25     
4.1  Human Resource Planning  20     
4.2  Employee Involvement & Commitment  20     
4.3  Employee Education, Training & Development  30     
4.4  Employee Health & Satisfaction  20     
4.5  Employee Performance & Recognition  20     
5.1  Innovation Process  40     
5.2  Process Management and Improvement  40     
5.3  Supplier and Partnering Process  20     
6.1  Customer Requirements  40     
6.2  Customer Relationship  40     
6.3  Customer Satisfaction  30     
7.1  Customer Results  140     
7.2  Financial and Market Results  90     
7.3  People Results  80     
7.4  Operational Results  90     
TOTAL POINTS     1000  
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2.3.4 Technical tools of TQM 
A “quality company” must base on the context of modern quality management. To assure 
quality, TQM in practice is based on some technical tools. In fact TQM has a wide scope. 
It relates to many management aspects. TQM requests that all the company’s practices 
should work in the same direction in order to provide customers with satisfied products 
and services. The following are some frequently used quality control tools: 
• Statistical Process Control,  
• Six Sigma,  
• Control Charts,  
• Quality Function Deployment,  
• Failure Mode and Effect Analysis,  
• Reliability Engineering,  
2.4 The multidimensionality of TQM 
The literature discusses two kinds of distinct organizations -- mechanistic and organic. 
Mechanistic organizations are characterized by control, clear hierarchy, and are geared 
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towards standardization and efficiency. On the other hand, organic organizations are 
flexible, flat, and open (Burns and Stalker, 2001).  In this thesis the multidimensionality 
of TQM refers to the dichotomy of its mechanistic and organic characteristics. Several 
scholars, such as Sitkin et al. (1994), Spencer (1994), Watson and Korukonda (1995), and 
Jabnoun (2000), have discussed on this issue. The three alternative definitions of total 
quality management, provided by the British Quality Association, show that TQM can be 
understood as focusing on developing open management styles, which is more like an 
organic model, or as emphasizing on control of work, which is similar to a mechanistic 
model, or as a combination of both (Wilkinson et al., 1992). Thus, as asserted by Watson 
and Korukonda (1995), TQM does have mechanistic aspects; however enthusiasts tend to 
talk more about the organic aspects. TQM comprises a set of principles, practices, and 
techniques (Dean and Bowen, 1994; Lau and Anderson, 1998). This may be the cause of 
the multidimensionality of TQM. The results of a mechanistic or organic TQM may 
depend on the context in which it is implemented (Sitkin et al., 1994; Watson and 
Korukonda, 1995; Lau and Anderson, 1998). The management’s perception of quality 
management will determine the emphasis of its implementation. Some will emphasize on 
the technical issue of TQM, such as the process management, the reduction of cost and 
delivery time. Others may put more effort on the culture changing process. Thus different 
kind of results of TQM will be expected. The external environment can also affect TQM. 
Organizations in a turbulent environment tend to employ a learning-oriented approach 
and are more ready to adopt change than those in a stable environment.   
Spencer (1994) has done a comparison of TQM with the organic model and the 
mechanistic model, and has found that there were a number of parallels. In fact, TQM 
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still inherits some characteristics of quality assurance. Quality assurance is a shop floor 
issue (Burdett, 1994). Some mechanistic approaches, such as statistical process control, 
standards conformance and performance measurement should be implemented to ensure 
quality and efficiency. With TQM, the thinking of organizations changed from quality 
performance to business excellence. The organic aspects are promoted and emphasized. 
We can also have a better understanding of the multidimensionality of TQM with the 
discussion on total quality control (TQC) and total quality learning (TQL), such as those 
by Sitkin et al. (1994). Total quality learning is recognized and it is associated with 
innovation, while total quality control is related to quality conformance (Sitkin et al., 
1994). There is always a trade-off among efficiency-conformance and flexibility-
creativity. Thus TQC and TQL are both involved in total quality management. Because 
of its multidimensionality, TQM encounters two opposite arguments (positive and 
negative) in terms of its relationship with innovation.   
2.5 The dichotomy of the relationship between TQM and 
innovation 
There are two opposite views towards the relationship between TQM and innovation. 
One is that TQM can assist innovation. Companies that adopt TQM will be successful in 
innovation. The other is that TQM will prevent organizations from being innovative. 
Table 2.5 shows a summary of arguments on the relationship between TQM and 
innovation at the practices level of TQM. The following part discusses on the two 
opposite arguments. 
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Table 2.5 Summary of arguments on the relationship between TQM practices and 
innovation (Developed from Prajogo and Sohal, 2001) 
Positive arguments Negative arguments 
Customer focus 
Source and stimulus for innovation  
Important for new product’s success 
Current and stated needs are not enough for 
innovation  
The mindset to satisfy customer will hinder the 
original new product 
Continuous improvement 
Continuous improvement is 
complementary to radical innovation.  
Continuous improvement can Lower 
the innovation risk  
Continuous improvement can foster an 
environment for innovation.  
Increasing the success chances of 
radical innovation. 
Frame employee’s thinking in small changes 
rather than radical changes.  
The mindset of incremental improvement, 
avoiding risk could hinder organizations 
accepting novel ideas.  
Continuous improvement could cause an 
organization to lose flexibility  
Incremental improvement only supports single-
loop learning and not double-loop learning 
People management 
People management encourages 
employee learning, give them 
knowledge base and resources of 
innovation. 
People management promotes 
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Table 2.5 Summary of arguments on the relationship between TQM practices and 
innovation (continued) 
Teamwork 
Teamwork of TQM provides 
innovation a team base. 
Team work provide channel for 
communication and system thinking 
 
Process management 
Process management of TQM has the 
thinking of considering supplier and 
customer in their process, which can 
provide chance for learning and source 
for innovation. 
Process management has a latent thinking of 
cost efficiency, which will eliminate resource 
slack.  
Standard conformance lead to risk avoiding, 
thus foster an environment that reject failure. 
Standard conformance also reduces the 
ambiguity of a task that is necessary to enforce 
innovation. 
Learning organization 
TQM can result in a learning 
organization when it is successfully 
implemented. 
Learning methodology of TQM is instruction, 
which is no good for employee to explore new 
roles.  
Incremental improvement leads to single-loop 
learning instead of double-loop learning. 
2.5.1 The mindset of customer focus and incremental improvement: good or bad for 
innovation?  
According to TQM principles, companies are encouraged to search better ways to satisfy 
their customers and lead organizations to continuously develop new products to 
correspond with the changing needs (Juran, 1988). Thus customer focus can be viewed as 
a source and a stimulus to business innovation (Lorente et al., 1999). Customer focus is 
also a request for the success of innovation. Careful assessment of market and customer 
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needs is a significant factor for product innovation (Kärkkäinen et al., 2002). Well-
considered customer needs can lower the failure risk of new product. According to 
Atuahene-Gima’s (1996) study, market orientation was positively related to market 
success and project performance. 
The principle of continuous improvement encourages staff to take effort in doing things 
that can bring improvement, even with small steps. It can foster an environment for 
innovative thinking. Companies with TQM approach implemented can assimilate 
innovations more easily because employees will be more willing to adopt changes, which 
are promoted by continuous improvement (Lorente et al., 1999). McAdam et al.’s (1998) 
research gives us a practical basis. According to their survey results, organizations that 
scored highly on innovation also scored highly on continuous improvement, and vice-
versa. They asserted that continuous improvement could make up a solid foundation for 
organizational innovation. Lorente et al. (1999) pointed out that compared to radical 
changes, continuous improvement was a better way of implementing change since it was 
less risky and the commitment of employee was better than if radical changes were made. 
However there are some people who argue that continuous improvement is not very 
innovative because the improvement is usually with small steps. Re-engineering, which is 
usually seen as involving radical change, and continuous improvement are compatible 
according to some researchers, such as Love and Gunasekaran (1997), MacDonald and 
Dale (1999). In order to achieve business competitiveness, organizations should not 
neglect either of them.  
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On the other hand, there still exist negative arguments. Customer focus will lead 
organizations to see the market only through customers’ eyes, neglecting the latent needs 
of customers. Since customers are unable to articulate their future and potential needs 
(Atuahene-Gima’s, 1996), market orientation will stifle the development of really novel 
products (Bennett and Cooper, 1981).  An experimental proof for this viewpoint is 
provided by Atuahene-Gima’s (1996) study. According to their research, market 
orientation had a significant negative impact on product newness, even though it had a 
positive relationship with market success. Another point supporting the negative 
relationship is that the mindset of “satisfying customers” may discourage some 
organizations to provide totally new products that customers have not ever seen before. 
Very similarly, the mindset of continuous improvement will make organizations become 
accustomed to small improvement, and reluctant to make any big change in product 
designs. Continuous improvement may frame employees’ thinking in “how can we 
improve this” and let them forget to think “do we need to do this at all” (Burdett, 1994). 
Thus, it will trap organizations in doing small changes rather than radical changes. 
2.5.2 TQM supports but also can limit organizational learning 
According to Deming’s 14 points, training is encouraged by TQM. In addition, multi-
functional teams, supplier relationship management and continuous improvement can 
also give employees chances to learn and diffuse their learning (Terziovski et al., 2000). 
There is a clear link between organizational learning and quality movement (Garvin, 
1993). TQM can facilitate organizational learning if it is practiced as a philosophy as well 
as a set of techniques (Sohal and Morrison, 1995). According to McAdam (2003), TQM 
39 
Chapter 2. Literature Review  
constructs were key enablers of knowledge creation and idea generation. Terziovski et al. 
(2000) evaluated five Australia companies, and found that the evolution of learning 
organizations could be underpinned by TQM principles and concepts. After evaluating 3 
TQM companies, Sohal and Morrison (1995) asserted that “learning is clearly an output 
of a successfully implemented TQM program and a TQM initiative can only be regarded 
as successful when a new working environment has been created in which people are able 
to learn sharing knowledge and making contributions.” Thus TQM can aid organizational 
learning (Barrow, 1993), which is a critical factor for innovation. 
On the other hand, Burdett (1994) argued that the learning methodology of TQM 
approach was instructional: the ‘expert’ told and the participant followeds. Then 
employees have little chance to explore new roles. Incremental improvement of TQM 
only supports single-loop learning not double-loop learning (Prajogo and Sohal, 2001) or 
first-order not second-order learning (Argyris and Schön, 1978), which means it does not 
facilitate the thinking of “doing things differently”. Incremental improvement is left-brain 
thinking, much more based on factual information and is analytical, while innovation, 
especially radical innovation, is right-brain thinking and synthetical (Bookman, 1994). 
Incremental improvement will make employees accustom to deal with routine operational 
problems. Then they have little chance to create innovative solutions. 
2.5.3 Efficiency and flexibility 
Continuous improvement and process management are essential to the efficiency of 
organizations. However Lawler (1994) and Samaha (1996) reckoned that continuous 
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improvement and process management encouraged making process simplified, 
streamlined and carried out in a faster manner. This will result in routinization and 
rigidity of activities and let organizations lose flexibility (Prajogo and Sohal, 2001). It 
also eliminates the slack and idle time for workers to do non-productive activities. Thus 
the chance for them to innovate is reduced (Klein, 1989). Incremental improvement is 
perceived as a factor that will prevent organizations from accepting totally novel ideas, 
because organizations usually are encouraged to make changes with low risk. Harari 
(1993a) pointed out that the emphasis on incremental improvement could lead employees 
to set un-ambitious goals for themselves and fail to achieve innovative solutions. 
2.6 Conclusions 
According to the literature review, an organic organization is more suitable for 
innovation. TQM shows multidimensionality which means TQM has both mechanistic 
and organic nature. But the relationship between TQM and innovation is still not clear 
and the multidimensional view on the relationship between TQM and innovation needs 
further test to make sure its generality. Innovation is related to change and creativity 
(McAdam, 2001). Good leadership, a culture of willing to change, an organization of 
willing to learn, multi-functional team with commitment team members, high failure 
acceptance and risk taking, and the presence of resource slack are the critical factors for 
the successful innovation. Most of these factors are organic nature.  
TQM is developed from quality control and quality assurance. Now it evolved to 
represent the whole organizational excellent performance. On the one hand, it emphasizes 
41 
Chapter 2. Literature Review  
on standardization, efficiency, and cost saving. On the other hand, it also promotes 
change and never-ending improvement. Thus, TQM involves both mechanistic and 
organic nature. As a result, the opinions on the relationship between TQM and innovation 
are normally conflicted because TQM can either support or hinder the innovation. Thus 
the multidimensional view of the relationship between TQM and innovation might be an 
explanation of the conflict.  
Since innovation is more and more important to the survival of nowadays organizations, 
it is meaningful to investigate the relationship between TQM, which is widely adopted 
and original aimed at the quality development, and innovation. Prajogo and Sohal (2004) 
had already provided this multidimensional view. Their research found that TQM shows 
multidimensionality and different TQM practices have different relationship with 
organizational performances, which are based on the data collected in Australia. In order 
to test the generality of this multidimensional view, a replication study in Singapore was 
carried out. This research aims to cross-validate the multidimensional relationship 
between TQM and innovation. 
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Chapter 3 
Research Methodology 
3.1 Research questions 
The general relationship between TQM and organizational performances is going to be 
tested first. TQM is extensively performed in organizations. Its impact on the 
organizational performances, quality and innovation performances, thus get the attention. 
Previous empirical studies on TQM are most focused on its relationship with quality 
performance. Here the focus is that whether TQM can support innovation as well as 
quality. This is going to be tested with the SEM model depicted in Figure 3.1. 
Considering the multidimensionality of TQM and the opposite arguments, there is a 
possibility to use multidimensionality of TQM to understand the relationship between 
TQM and innovation. Prajogo and Sohal (2001, 2004) have already provided us with a 
multidimensional view on this relationship. They performed a survey among Australia 
companies to test the hypothesis that TQM has multidimensionality in relation to 
innovation. According to their results, the TQM practices could be presented in a 
multidimensional model comprising mechanistic and organic structures. It also supported 
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the proposition that the mechanistic elements of TQM were related more to quality 
performance, while the organic elements were related more to innovation as exhibited in 
Figure 3.2. 
 
Figure 3.1 Model for the general relationship between TQM and organizational 
performances 
Among TQM practices, leadership and people management are more related with 
organization’s soft part, people. People are the most creative parts in organizations. They 
can be a source of innovation initiatives and they are the executants of innovation. The 
principles of leadership and people management promote employee training, people 
development, empowerment, participation and commitment, communication and 
cooperation. As shown in our literature review, these aspects are important to the 



























Figure 3.2 Hypothesis of multidimensional view on the relationship between TQM 
and innovation (Source: Prajogo and Sohal, 2004) 
Both customer focus and process management have an implication to improve step by 
step, usually by small step. The focus usually falls into quality assurance, time efficiency, 
and reducing variation and cost. According to Spencer (1994), TQM tended to be 
mechanistic if the emphasis was put on quality assurance. Thus customer focus and 
process management are grouped together as the more mechanistic parts. 
Finally, strategy planning is grouped with information and analysis since they are both 
related with strategic management process. The main process for strategic management 
are planning and evaluating. Thus it is suitable to categorize strategy planning and 
information and analysis into the mechanistic side of TQM because these two kinds of 
practices are usually carried out in a formal and systematic way. But the outcomes of the 
two practices can usually provide organizations direction for future development, which 
needs efforts and changes to get fulfilled. Thus they also have some organic nature. They 
are grouped together as mechanistic but are different from the previously discussed 
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Thus the six TQM practices were grouped into 3 sub-groups by Prajogo and Sohal (2004). 
TQM1: leadership and people management; TQM2: customer focus and process 
management; TQM3: strategy planning and information and analysis. Thus the 
measurement model of TQM multidimensionality is formed as shown in Figure 3.3.  
Based on the experiences of Australia organizations, a final structural model of the 
relationship between TQM and innovation was achieved. In the initial model there was a 
relationship path between each TQM sub-groups and each organizational performance. 
To achieve good model fitness, several insignificant relationship paths were dropped in 
the revising process. Figure 3.4 shows the final structural model.  
These three models, measurement model for multidimensionality of TQM, structural 
model of the general relationship between TQM and organizational performances, and 
structural model of the multidimensional relationship between TQM and organizational 
performances, are going to be tested with the data obtained from Singapore. The results 
of Australia will also be provided. 
Even both countries data fit the models well there still may be differences in the effect 
size. For instance, TQM maybe have a higher impact on quality in Australia than in 
Singapore. The same case can happen in all the structural relationship. In order to have a 
deeper exploration on the relationship between TQM and organizational performances, 
the country differences are also going to be tested with the two structural relationship 
models using the multiple group analysis provided by SEM.  
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Figure 3.3 Measurement model of TQM multidimensionality 
(Adapted from Prajogo and Sohal, 2004) 
 
Figure 3.4 Structural model of the relationship between TQM and innovation 
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The interest of this research also falls into the country differences of the TQM practices 
and organizational performances. This is going to be tested with SEM latent means and 
ANOVA. 
In brief, this research is mainly to cross-validate the multidimensional relationship 
between TQM and innovation. The country-invariant test of SEM models and a 
comparison on the level difference of TQM practice and organizational performances are 
also part of this research with the data of both Australia and Singapore at hand. Thus, the 
research questions can be summarized as follow: 
1. Would TQM support both quality performance and innovation performance of 
organizations? 
2. Would TQM show multidimensionality, i.e. TQM practices can be divided into 
sub-groups? 
3. Would different practices show different relationship with organizational 
performances? 
4. Would the relationship SEM model -- the general relationship model between 
TQM and organizational performances and the multidimensional relationship 
model -- be country-invariant between Australia and Singapore? 
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5. Would the level of the TQM practices and organizational performances of 
Singapore and Australia be the same? 
3.2 Data collection process 
To further test the hypothesis of the multidimensional view towards the role of TQM in 
deterring innovation performance, we conducted a survey that was similar to that of 
Prajogo and Sohal (2004) among Singapore organizations. We got 58 replies from 
Singapore; together with 195 from Australia we totally have 253 replies in our sample.  
Here we thank very much to Prajogo and Sohal for their kindness in providing their 
valuable raw data and also the analysis results of two SEM models, the measurement 
model of TQM multidimensionality and the multidimensional relationship model 
between TQM and organizational performances, with Australian data.  
The surveys performed in both Australia and Singapore were using the same 
questionnaire. Most of the organizations responded to the survey were either ISO 9000 
certified or engaged in any kind of quality program. The respondents who answered our 
survey were all from senior management and had experiences and understandings of their 
organizations’ quality program and performance. The proportion of the respondents was 
nearly equal between manufacturing and non-manufacturing industry. Thus there was no 
industry bias and no sign showed that there was bias between the respondents and non-
respondents. 
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Constructs were used to measure TQM practices and quality and innovation 
performances. Constructs are latent variables that cannot be measured directly. But they 
can be manifested by their sub-items. Constructs are frequently employed to design 
survey instruments for behavioral elements. TQM practices, such as leadership and 
customer focus, are colligations of several sub-practices. They cannot be measured 
directly. Instead, they can be evaluated by measuring their sub-practices (Ahire, et al., 
1996). And the same method was used to evaluate the quality and innovation 
performances in organizations.  
In this research, six constructs were used to measure TQM practices in organizations. 
They were leadership, people management, customer focus, process management, 
strategy planning, and information and analysis. Each construct was measured by four to 
six observed variables. The quality performance was measured by reliability, 
performance, durability and conformance to specification. The innovation performance of 
organizations was measured by the number of innovations, the speed of innovation, the 
level of innovativeness (novelty or newness), latest technology used, and being the “first” 
in the market. The details of the constructs were discussed in the paper by Prajogo and 
Sohal (2004). 
A 5-point Likert scale was used for all items to be evaluated. For TQM constructs, the 
desired practices were described. The scale is from 1 to 5, 1 for Strongly Disagree, while 
5 for Strongly Agree. For quality and innovation performance, 1 represents Worst in 
Industry, while 5 represents Best in Industry. 
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The questionnaire (please refer to Appendix A) was originally designed for the use in 
Australia. Thus before the survey, we examined the feasibility of the questionnaire of its 
use in Singapore. The TQM constructs in the questionnaire were conformed to the basic 
frame of Malcolm Baldrige National Quality Award (MBNQA). For each of the 
constructs, we could find a counterpart amongst the Singapore Quality Award criteria 
(please refer to Appendix B) for business excellence. The SQA is widely accepted among 
Singapore organizations. Through carefully comparison between the questionnaire and 
the criteria of SQA, we were certain that the practices described in the questionnaire 
could also be implemented in Singapore organizations and would be understood by 
practitioners. Thus, the constructs of TQM we used were feasible in Singapore and it also 
provided us a base for comparison. 
3.3 Data analysis methods 
3.3.1 Structural Equation Modeling (SEM) 
Structural Equation Modeling (SEM) is a collection of statistical techniques that allow a 
set of relationships between one or more independent variables (IVs), either continuous 
or discrete, and one or more dependent variables (DVs), either continuous or discrete, to 
be examined (Ullman, 2000). It is often used when there are behavioral variables. The 
first step of SEM is the specification of a model. The model should be developed with a 
theory base. The aim of SEM analysis is to test the model, test the hypothesis and have 
modification of it and make it better fit.  
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The data set produces an empirical covariance matrix. The model produces an estimated 
population covariance matrix. The question is whether the model produces an estimated 
population covariance matrix that is consistent with the sample (observed) covariance 
matrix. The parameters of the relationship paths and some variances and covariance are 
going to be estimated. They are used to generate the estimated population covariance 
matrix.  
A model (e.g. the one in Figure 3.3) is translated directly into equations, which can be 























































































































Where, q is the number of DVs and r is the number of IVs. 
η  is a q×1 vector of DV,. 
B is a q×q matrix of regression coefficients between DVs, 
γ is a q×r matrix of regression coefficients between DVs and IVs, 
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And ξ is an r×1 vector of IVs. 
In the coefficients matrix B, if the coefficient of bij is set to be 0, it means there is no 
relationship between DVs of η i and η j. Some of the coefficients are set to 1 for 
identification purposes. Those without fixed values are going to be estimated. The 
situation is the same for matrix γ. 
Only independent variables have covariance, which is represented by Φ, an r×r matrix. 
The unknown parameters in B, γ and Φ need to be estimated. The estimation begins with 
a start value of each parameter. Iteration continues until the pre-specified function of the 
residual covariance matrix is minimized. 
The model is evaluated by a χ2 statistic, computed based upon the function minimum 
when the solution has converged, and its derivatives which are revised by degree of 
freedom or other factors. In our research Goodness-of-fit index (GFI), the root mean 
square error of approximation (RMSEA) and the standardized root mean square residual 
(SRMR) are used for model evaluation. As suggested by Hair et al. (1998), 0.9 is used as 
the criteria of GFI, while 0.05 is used as the criteria of RMSEA and SRMR. 
3.3.2 Multiple group analysis of SEM 
The null hypothesis of multiple group analysis of SEM is: 
53 
Chapter 3. Research Methodology 
H0 = The data of each group are from the same population, i.e. there is no group 
difference. 
and H1 is: 
H1 = The data of each group are from different population, i.e. there is group 
difference.  
Good fit models for each group are developed separately. These models form the baseline 
for the judging of the later equity-constrained models. Then the models are tested in one 
run with all of the parameters constrained to be equal. This process tells whether there is 
general difference between groups. Then the group differences are explored by setting the 
equality constraints progressively.  The χ2 difference test is performed between the less 
restrictive model and more restrictive model. If the χ2 difference is significant, it means 
that there are differences among the parameters, which are constrained to be equal in the 
last run.   
3.3.3 Analysis of Variance (ANOVA) 
Analysis of variance is used to compare two or more means to see if there are any reliable 
differences among them. It is a set of procedures based on the comparison of two 
estimates of variance. One is the difference among scores within each group. This 
difference is considered as random or error variance. The other is the difference between 
group means and is viewed as a reflection of group differences. If these two estimates of 
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variance do not show a significant difference, one can conclude that the differences 
between groups are not significant. The differences among them may due to random error. 
Otherwise the null hypothesis that the means are the same should be rejected.  
In this research one-way between-subjects ANOVA is used since our analysis is only 
based on one factor and the subjects of each group are different. The evaluation is based 






Where SSK, with the degree of freedom of dfbg, is the sum of squared differences between 
each group means and the grand means, while SSS(K), with the degree of freedom of dfwg, 
is sum of the squared differences between scores and their related group mean. If 
obtained F exceeds the critical value, the null hypothesis is rejected. Otherwise it will be 
accepted. 
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Chapter 4  
Data Analysis Results 
 
In this chapter data analysis results are provided. Basically, the data analysis method 
follows what Prajogo and Sohal (2004) used. Their data analysis results of Australia are 
also provided for comparison. The country difference test of this research is added with 
both countries’ data at hand. The country-invariance of SEM models is tested with 
multiple group analysis of AMOS. TQM practices and the level difference of 
organizational performances are studied with latent means and ANOVA. 
4.1 Validity and reliability tests 
Since the constructs are important to SEM modeling, their validity and reliability were 
tested first. The validity, tested by the Confirmatory Factor Analysis, let us know whether 
the items of each construct can represent the construct well. Goodness-of-fit index (GFI) 
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was used as an indicator for validity of constructs and calculated by AMOS. Reliability 
of constructs is tested with Cronbach’s alpha calculated by using SPSS. The validity and 
reliability of all the eight constructs had already been achieved with the data of Australia. 
The validity and reliability test of the constructs with Singapore data can tell whether 
these constructs also fit Singapore’s data and also make a double check of the 
rightfulness of the constructs. The results of constructs validity and reliability are 
displayed in Table 4.1 and 4.2 for Singapore and Australia respectively.  
Table 4.1 Results of construct validity and reliability (Singapore) 





Leadership (Lead) 0.991 4.328 0.473 0.794 
Strategy planning (Plan) 0.974 4.353 0.570 0.816 
Customer focus (Cust) 0.937 4.264 0.513 0.876 
Information and Analysis 
(Info) 0.988 4.168 0.624 0.786 
People management 
(Peop) 0.977 4.210 0.524 0.797 
Process management 
(Proc) 0.998 3.849 0.652 0.838 
Product quality (Qual) 0.990 4.267 0.546 0.938 
Product innovation (Inno) 0.942 3.693 0.627 0.901 
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Table 4.2 Results of construct validity and reliability (Australia)* 





Leadership (Lead) 0.980 3.756 0.825 0.858 
Strategy planning (Plan) 0.998 3.567 0.901 0.824 
Customer focus (Cust) 0.976 3.918 0.684 0.785 
Information and Analysis 
(Info) 0.991 3.543 0.878 0.799 
People management (Peop) 0.974 3.431 0.802 0.830 
Process management (Proc) 0.978 3.601 0.707 0.792 
Product quality (Qual) 0.983 4.197 0.547 0.884 
Product innovation (Inno) 0.970 3.377 0.697 0.868 
* Results provided by Prajogo and Sohal (2004). 
As suggested by Hair et al. (1998), 0.9 and 0.7 are chosen as the criteria for GFI and 
Cronbach’s alpha. According to the results, the indices are all well above the criteria. 
Thus, the validity and reliability of each construct are established for the data of both 
Singapore and Australia. Then the mean value is used to test the SEM model given that it 
is simple, yet accurate (Hair et al., 1998). 
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4.2 Test of the structural model of the general relationship 
between TQM and organizational performances 
After achieving the validity and reliability of constructs, the structural model of the 
general relationship between TQM and innovation was tested first. The final model is 
illustrated in Figure 4.1. In this model, TQM is measured by six variables, leadership 
(lead), customer focus (cust), strategy planning (plan), process management (proc), 
information and analysis (info), and people management (peop). The relationship 
between TQM and the two organizational performances, quality and innovation, is the 
focus of this test.  
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TQM People management 0.84 0.77
TQM Information and analysis 0.76 0.89
TQM Customer focus 0.65 0.82
TQM Strategy planning 0.80 0.74
TQM Leadership 0.81 0.79
TQM Process management 0.84 0.88
Structural relationship 
TQM Quality performance 0.53 0.39
TQM Innovation performance 0.43 0.42
Correlations 
Quality performance Innovation performance 0.14 0.42
Leadership Process management -0.22 -0.34
Model fit indices 
GFI 0.945 
Root mean square error approximation (RMSEA) 0.048 
Standardized root mean square residual (SRMR) 0.037 
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The model test results are showed in Table 4.3. According to the results, the model 
showed good fit with data of Singapore and Australia since the GFI was above 0.9 while 
RMSEA and SRMR were both below 0.05. The measurement path coefficients between 
TQM and its sub-variables, the structural relationship coefficient between TQM and the 
two organizational performances, and the correlation between quality performance and 
innovation performance and between leadership and process management were estimated.  
What we care about most is the relationships between TQM and the two organizational 
performances. The results of both Singapore and Australia showed that TQM had 
positive relationships with both quality performance and innovation performance. 
According to the results, the quality and innovation performance were positively 
correlated, while leadership and process management showed a negative correlation. 
4.3 Test of TQM multidimensionality 
As stated before, due to the multidimensional view, some TQM practices are more 
mechanistic, while others are more organic. TQM practices can be divided into 
mechanistic and organic sub-groups accordingly. The measurement model of TQM 
multidimensionality was tested with the data collected among Singapore organizations. 
The final model of Singapore, together with the manifestation of the model of Australia, 
is shown in Figure 4.2. In this model, six TQM constructs were divided into 3 sub-groups. 
TQM1: leadership (“lead”) and people management (“peop”); TQM2: customer focus 
(“cust”) and process management (“proc”); TQM3: strategy planning (“plan”) and 
information and analysis (“info”).   
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Figure 4.2 Final measurement model of TQM multidimensionality 
The model test results are given in Table 4.4. According to the results, Singapore and 
Australia data fitted well with this model, since the GFI was above 0.9 and the root mean 
square error of approximation (RMSEA) and the standardized root mean square residual 
(SRMR) were both below 0.05. Thus it confirms that TQM shows multidimensionality 
with the data of both Singapore and Australia and it can be divided into sub-groups as 
those in this model. In this test, the variables, leadership and process management also 
showed negative relationships with Singapore’s data. The variables, process management 
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First order measurement relationship 
TQM1 Leadership 0.80 0.79
TQM1 People management 0.87 0.78
TQM2 Customer focus 0.74 0.82
TQM2 Process management 0.88 0.88
TQM3 Information and analysis 0.81 0.90
TQM3 Strategy planning 0.84 0.74
Second order measurement relationship 
TQM TQM1 0.97 0.99
TQM TQM2 0.93 0.99
TQM TQM3 0.92 0.99
Correlations 
Information and analysis Process management 0.10 
Leadership Process management  -0.32
Model fit indices 
GFI 0.995 0.975
Root mean square error approximation (RMSEA) 0.000 0.000
Standardized root mean square residual (SRMR) 0.009 0.020
* Results provided by Prajogo and Sohal (2004). 
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4.4 Test of the structural model of the multidimensional 
relationship between TQM and organizational performances  
Since the sample size of our data was a little bit small, the final structural model, which 
resulted from the analysis of Prajogo and Sohal (2004) with their data of Australia, was 
tested directly. According to Ullman (2000), our sample size should be adequate to test 
this model since it showed a significant fit with the data collected among Australia 
organizations, and the estimated effect size was large. The final model is illustrated in 
Figure 4.3 for both Singapore and Australia.  
 
Figure 4.3 Final model of the multidimensional relationship between TQM practices 
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The model test results are showed in Table 4.5 for both countries. For both Singapore and 
Australia model, the GFI was above 0.9, RMSEA and SRMR were both below 0.05. 
From the results, the model was substantiated by both Singapore and Australia’s data. In 
view of this, we conclude that TQM does embody multidimensionality and the organic 
dimensions, leadership and people management, are related more to innovation 
performance, and the mechanistic dimensions, customer focus and process management, 
are associated more with quality.  
In the final model of Singapore, not only the sub-groups of TQM were positively 
correlated, but also the quality performance and innovation performance of organizations 
were positively correlated.  
4.5 Model’s country-invariant test 
Multiple group analysis, which tests the group-variant of SEM model, can provide 
information on where the country differences exist in terms of the models and the 
relationships we have tested. If no country difference was found, it can give a stronger 
basis for the validation of the models. The focus of the multiple group analysis is whether 
the effect size of each path is the same for all groups. The difference test on the structural 
relationship path is especially meaningful. Here the group-invariance of measurement 
model for each construct is tested and followed by tests on the two structural models. 
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Table 4.5 Model test results of the multidimensional relationship between TQM 





TQM1 People management 0.89 0.79
TQM1 Leadership 0.79 0.77
TQM2 Customer focus 0.75 0.84
TQM2 Process management 0.87 0.87
Structural relationship 
TQM1 Innovation performance 0.47 0.46
TQM2 Quality performance 0.62 0.38
Correlations 
TQM1 TQM2 0.34 0.94
Quality performance Innovation performance  0.42
Model fit indices 
GFI 0.989 0.964
Root mean square error approximation (RMSEA) 0.000 0.022
Standardized root mean square residual (SRMR) 0.019 0.027
* Results provided by Prajogo and Sohal (2004). 
66 
Chapter 4. Data Analysis Results 
4.5.1 Country-invariant test of the construct measurement model 
The results of each construct measurement model’s country difference are shown in 
Table 4.6. Comparison was on the χ2 difference between the model when all factor 
loadings were constrained equal for both groups and the original model of each group. 
According to the comparison results, only “strategy planning” measurement model 
showed group-variance between the two countries. This may be because the “strategy 
planning” process emphasizes different kinds of practices in Singapore and Australia. All 
other construct measurement models were group-invariant. It means their sub-items 
nearly have same relationship with their related constructs across two countries. This 
provides a good basis for the next group-invariant test of the structural model.  
 
4.5.2 Country-invariant test of the general relationship model between TQM and 
organizational performances 
According to the results showed in Table 4.7, the country difference of the general 
relationship model between TQM and organizational performances was only in the factor 
loading of two TQM sub-items, leadership and strategy planning. The structural 
relationship paths, the one between TQM and quality performance and the one between 
TQM and innovation performance, were the focus of this country-invariant test. From the 
results of the previous single group tests, TQM showed a bigger predicting power for 
quality performance among Australia organizations, but quite the contrary among 
Singapore organizations. As a whole, the predicting power of TQM to the two 
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organizational performances was stronger in Australia than in Singapore. But the 
country-invariant test showed no country difference between Singapore and Australia 
concerning the two structural relationship paths.  
Table 4.6 Summary of group-invariance test of the measurement model for each 
construct 
TQM 
variables Lead Plan Cust Info Peop Proc Qual Inno 
χ2Aus 3.494 2.607 13.201 5.499 7.314 0.114 17.263 16.639
χ2Sin 1.016 2.865 11.401 1.367 3.572 0.254 1.206 8.456
Sum 4.510 5.472 24.602 6.866 10.886 0.368 18.469 25.095




5.390 13.931 29.771 7.262 12.481 2.694 18.979 30.609
df 7 7 23 7 14 7 7 14 
∆χ2 0.880 8.459 5.169 0.396 1.595 1.326 0.510 5.514
∆df 3 3 5 3 4 3 3 4 
χ20.05 value 





NS S NS NS NS NS NS NS 
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Table 4.7 Results of group-invariance test for the general relationship between TQM 
and organizational performances 





(S) or not 
(NS) 
Baseline model 55.041 36     
Totally 




71.044 41 16.003 5 11.07 S 
Factor loading of 
‘lead’ constrained 61.560 37 6.519 1 3.84 S 
Factor loading of 
‘plan’ constrained 61.063 37 6.022 1 3.84 S 
Factor loading of 
‘cust’ constrained 55.342 37 0.301 1 3.84 NS 
Factor loadings of 
‘cust’ and ‘info’ 
constrained 
56.186 38 1.145 2 5.99 NS 
Factor loading of 
‘cust’, ‘info’ and 
‘peop’ constrained 
62.213 39 7.172 3 7.81 NS 
Correlations 




66.096 43 11.055 7 14.07 NS 
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4.5.3 Country-invariant test of the multidimensional relationship model 
The multidimensional structural model was tested with its group-variance. The model 
with all the variables constrained to be equal across the two countries was tested. The 
results are in Table 4.8. Compared to the two original models, the totally constrained 
model showed no significant difference due to the results of non-significant χ2 values 
difference. Thus the final structural model showed no group-variance across the two 
countries.  
Table 4.8 Results of group-invariance test for the multidimensional relationship 
model 





(S) or not 
(NS) 
AUS 8.212 8     
SIN 7.190 7     
Sum 15.402 15     
Total constrained 22.991 18 7.589 3 7.81 NS 
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4.6 Comparisons on Practices of TQM and Organizational 
Performances between Singapore and Australia 
4.6.1 Quality development in Singapore 
The quality management movement in Singapore can trace back to 1981 when the 
National Productivity Council (NPC) was established. Since then some quality practices, 
such as Quality Control Circles (QCC), work improvement teams, and suggestion 
schemes, were promoted by productivity movement (Yong and Wilkinson, 2001). In the 
early 90’s, TQM, which emphasizes more on the culture of a company-wide quality 
management, was introduced to Singapore companies by the government. In 1993, NPC 
also launched Singapore Quality Award (SQA) in order to recognize excellent 
performances and provide Singapore companies a template of TQM. The SQA 
framework includes seven key categories: leadership, planning, information, people, 
process, customer and results. There are 75 excellence indicators under these seven 
categories. They provide companies with practice directions. According to Woon (2000), 
based on the experience of 240 Singapore Quality Class organizations, and Quazi et al. 
(1998), based on 33 Singapore organizations, Singapore had a fairly high level of TQM 
practices. But there is still critique on the implementation of TQM in Singapore. Yong 
and Wilkinson (2001) thought Singapore companies still had a long way to go to achieve 
a TQM culture. The problems they pointed out were the reactive nature of quality 
management practitioners, low employee involvement and low QC circle participation 
rate compared to the early TQM adopters, such as Japanese companies. The TQM level 
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may be influenced by the economy development stage and the length of TQM 
implementation (Woon, 2000). The adoption of TQM in Singapore is not long and the 
TQM is still in a follow-up stage. When come to the level of innovation, Wong et al. 
(2003, 2004), based on their survey, found Singapore companies were lower than most 
European countries. But the Singapore government has paid a lot of attention to the 
development of companies’ innovation ability recently. In 2001, SPRING Singapore 
(Standards, Productivity and Innovation Board) has launched the Singapore Innovation 
Class Program and Singapore Innovation Award (SIA) to provide organizations with a 
framework to achieve innovation excellence. The government also changed the National 
Quality Circles (QC) Award to National Innovation and Quality Circles (IQC) in 2002 to 
add innovation elements into the old QC system. 
4.6.2 Comparisons on Singapore’s and Australia’s TQM practices and 
organizational performances 
With the data of both countries at hand, we made a comparison on the TQM practices and 
the organizational performances. We used SEM latent mean and ANOVA to test the 
mean difference of each construct between the two countries. Due to the missing data 
problem, 22 Australia data points were deleted. The group statistics of both countries are 
shown in Table 4.9.  
The SEM latent means method is to test whether the differences of the constructs’ latent 
means are significant. During the test, one group’s construct latent means are set to be 0. 
Here the Australia group is set to be the baseline group and its construct latent means are 
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set to 0. The summary of comparison with the latent mean structures and ANOVA are 
shown in Table 4.10 and Table 4.11 respectively. From the results of both SEM latent 
means and ANOVA test, there was significant difference in the means of TQM practices 
and innovation performance between the two countries. Only the quality performance 
showed no significant difference. The results showed that all the TQM practices were 
achieved higher in Singapore than in Australia. The innovation performance was also 
higher in Singapore. Only the quality performance showed no different between these 
two countries. 
But we could not conclude that the quality practices and innovation performance were 
better in Singapore than in Australia. It showed a different result when comparing the 
answers of some quantitative questions. The defect rate was 5.14 in Singapore, higher 
than Australia’s, which was 2.99. The cost of defective products as a percentage of total 
sales in Singapore was 5.27, also higher than Australia’s 3.12. This may be because in 
Singapore there were more service companies than manufacturing companies. Thus the 
defect rate and cost are higher. 
When come to the innovation performance, we found that the percentage of innovative 
organizations, which had more than 25% sales comes from new products developed in 
the last three years, was higher in Australia. It is 34 out of 128, i.e. 25.56%, with 67 
missing data in Australia, while 3 out of 12, i.e. 25%, with 46 missing data in Singapore. 
There are a great portion of multinational corporations in Singapore. They would tend to 
concentrate innovation activities in their home countries (Wong et al., 2003). Thus the 
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proportion of innovative companies was lower in Singapore. But the level of their self-
evaluation on innovation performance still could be high. 
Table 4.9 Group statistics for both countries’ TQM practices and organizational 
performances 
 COUNTRY Mean Std. Deviation Std. Error Mean 
LEAD 1 3.694 0.837 6.364E-02 
 0 4.328 0.473 6.216E-02 
PLAN 1 3.542 0.914 6.951E-02 
 0 4.353 0.570 7.481E-02 
CUST 1 3.816 0.680 5.167E-02 
 0 4.264 0.513 6.736E-02 
INFO 1 3.488 0.893 6.791E-02 
 0 4.168 0.624 8.190E-02 
PEOP 1 3.377 0.783 5.955E-02 
 0 4.210 0.524 6.877E-02 
PROC 1 3.386 0.793 6.030E-02 
 0 3.849 0.652 8.563E-02 
QUAL 1 4.180 0.550 4.200E-02 
 0 4.270 0.550 7.170E-02 
INNO 1 3.370 0.700 5.300E-02 
 0 3.690 0.630 8.230E-02 
Note: 1 for Australia, 0 for Singapore 
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Significant (S) or 
non-significant (NS) 
Lead 0.631 6.552 S 
Plan 0.911 7.434 S 
Cust 0.547 5.109 S 
Info 0.593 5.622 S 
Peop 0.446 6.628 S 
Proc 0.559 4.086 S 
Qual 0.106 1.242 NS 
Inno 0.345 3.203 S 
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Table 4.11 Results of ANOVA test for the country differences on TQM practices and 
organizational performances 
  df F Significant level. 
LEAD Between Groups 1 29.992 0.000 
 Within Groups 229   
 Total 230   
PLAN Between Groups 1 40.374 0.000 
 Within Groups 229   
 Total 230   
CUST Between Groups 1 21.173 0.000 
 Within Groups 229   
 Total 230   
INFO Between Groups 1 28.827 0.000 
 Within Groups 229   
 Total 230   
PEOP Between Groups 1 57.040 0.000 
 Within Groups 229   
 Total 230   
PROC Between Groups 1 16.123 0.000 
 Within Groups 229   
 Total 230   
QUAL Between Groups 1 0.968 0.326 
 Within Groups 229   
 Total 230   
INNO Between Groups 1 9.664 0.002 
 Within Groups 229   
 Total 230   
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Chapter 5  
Discussions 
5.1 TQM positively relates to innovation  
From the results, TQM shows a significant and positive predicting power to innovation 
performance as well as quality performance in organizations. TQM is evolved from 
quality control, where the emphasis is on making quality products. Thus it is no doubt 
that TQM shows positive relationship with organizations’ quality performance. In fact, 
nowadays TQM programs have surpassed their original target, quality. They have 
captured the modern management theories and extended their scope to more 
comprehensive and wider aspects. The direction of these programs is towards 
organizational business excellence instead of quality performance itself. Many aspects of 
the business excellence model are in line with creativity and innovation. Thus a positive 
relationship between TQM and innovation is expected. This result is also consistent with 
several previous studies, such as those of Flynn (1994), and McAdam et al. (1998). 
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5.2 TQM and organizational performances have a 
multidimensional relationship 
Even the relationship between TQM and innovation is positive it doesn’t mean all the 
aspects of TQM are in line with innovation. The results of the two multidimensional view 
SEM models support the hypothesis that TQM has multidimensionality nature with the  
data from both Singapore and Australia and the multiple group analysis. TQM practices 
take place along two dimensions, mechanistic and organic. These two dimensions show 
different roles in the relationship with two types of organizational performances, quality 
and innovation. According to the model results, leadership and people management of 
TQM practices show more organic nature, while customer focus and process 
management show more mechanistic nature.  
One major purposes of quality management is to satisfy the demands of customer. This 
implies that customer focus is more related to quality performance. The findings of 
Atuahene-Gima’s (1996) experimental work, as stated before, also showed that customer 
focus had a positive relationship with product quality but negative relationship with 
product newness. This result may be because in practice, customer focus tends to change 
products with small modifications but not totally new products.  
Process management also relates more to product quality, as supported by the results. In 
fact, process management emphasizes efficiency and standardization. Statistical 
techniques (such as SPC), foolproof and clear procedure are used to enhance process 
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management. It can ensure product quality but will contradict with innovation where 
resource slack, and failure acceptance and flexibility are needed. 
Leadership and people management, which are more related to organic aspects, are more 
associated with the performance of innovation. These TQM practices deal with people, 
the soft and creative aspects in organizations. People are critical for innovation since 
employees’ ability and engagement are very important to the initiation and success of 
innovation. Many aspects of leadership and people management of TQM are in line with 
modern management theory and emphasize on the people development. They are much 
similar to what innovation emphasize on. They can build up a mindset of employees to 
accept changes easily. They can also promote the chance of employees’ development, 
which is important to facilitate the initiation of innovation. The ability and engagement of 
employee is also critical to the implementation of any kinds of innovations. Thus there is 
no surprise that the practices of leadership and people management, which promote the 
development of people, are more related with innovation performance.   
In spite of the difference in the TQM practices and innovation performance levels across 
the two countries, the structural model of the multidimensional relationship between 
TQM and organizational performances showed no group variance. This result gives a 
more firm support to the validity of this model. The impact level of the TQM practices on 
organization performances was almost the same between the two countries. This may be 
due to both Australia and Singapore are developed countries and in a similar economic 
developing stage. As mentioned before, the TQM level may be influenced by the 
economy development stage (Woon, 2000). The innovation level can also be influenced 
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by the economy development stage and so does the relationship between TQM and 
innovation. This gives us a space for future research. 
5.3 Quality and innovation performance are correlated 
From the results of both the general relationship model test with both Singapore and 
Australia’s data and the multidimensional relationship model test with Singapore’s data, 
quality performance and the innovation performance of organizations were correlated, 
positively. This agrees with the findings of McAdam and Armstrong’s (2001) case study. 
Companies that achieve highly in quality would tend to have good performance in 
innovation. Quality can be “a catalyst and a foundation” for innovation (McAdam and 
Armstrong, 2001). Vice versa, well-performed innovation can also enhance 
organizations’ quality performance (Ulijn et al., 2000), for example, by trying new 
technologies, and changing producing processes. 
5.4 Leadership and process management are negatively related, 
while process management and information and analysis are 
positively related 
The results of the general relationship model with both countries’ data and the results of 
TQM multidimensionality model with Singapore’s data show that leadership and process 
management are negatively related. Leadership requests creativity, flexibility, 
empowerment, and encouraging change. Process management emphasize on the 
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standardization, process control, documentation, and efficiency. These two kinds of 
practices may institute different mindset to the employee. Thus those organizations 
achieve high in leadership maybe perform process management low. This result also 
indicates that the organic practices may be contradicted to the mechanistic ones to some 
extent. The results of TQM multidimensionality model with Australia’s data show that 
process management and information and analysis are positively related. These two kinds 
of practices are both viewed as mechanistic. The implementation of them may do well to 
each other. Thus a positive relationship between them can be expected. 
5.5 Practices of TQM may also show multidimensionality when 
predicting organizational performance 
As suggested by Prajogo and Sohal (2004), we should be careful in interpreting the 
results. Since TQM should be implemented as a whole, as suggested by some researchers 
and practitioners, leadership and people management are also very important to product 
quality (Deming, 1986; Imai, 1986). On the other hand, some aspects of customer focus 
and process management can also bring about innovation. According to the Kano’s 
model (Kano et al., 1984), organizations should pay attention to the “exciting needs” of 
customers, which would bring more chance to explore totally new products or big step 
improvements. Process management can also bring about innovation even as it aims at 
efficiency and standardization. Process management can let staff know their processes 
well. This is an important aspect for reengineering, which is seen as a major form of 
innovation.  
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From the above discussion, a hypothesis is formed that TQM practices could also show 
multidimensionality in association with quality and innovation performance of 
organizations. Thus, it could be a good direction to explore the multidimensional view 
more deeply for further research.  
5.6 Further thinking on how to manipulate TQM into innovation 
oriented  
In this section, discussions based on the literature review and the results of survey are 
provided to further understand the relationship between TQM and innovation. First, the 
innovation process is reviewed. 
As shown in Figure 5.1, innovation begins with a source or impetus. The source or 
impetus can come from internal or external. An organic culture is much critical for the 
initiation of innovation. It gives people chances to explore new things. Thus 
organizations would have more chances to have internal impetus to initiate innovation. If 
the impetus comes from outside, an organic culture would quickly identify the need of 
change and accept the change easily. 
After initiation, innovation needs to go through a serial of processes to fulfill the 
demanded change. In this period the ability of innovating is important. The team player 
should be creative and cooperative. A formulated innovation process will facilitate the 
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implementation process. Some technique tools, like QFD, are useful. Thus the 
mechanistic parts of TQM can enhance organization’s ability to do innovation.  
 
Figure 5.1 Innovation details 
A successful innovation can bring organizations tangible benefits such as increased 
market share and good financial performance. It also promotes organic culture, which 
inclines to change and enhances innovation ability. In fact these are much valuable for an 
organization. As shown in Figure 5.2, TQM can affect organizations in three innovation 
related aspects, source or impetus for innovation, culture of inclination to change, and 
Culture:  



































Ability to do innovation
Ability  
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ability of innovation. The organic aspects of TQM will provide more support to bring up 
sources or impetus for innovation and forming a culture of inclination to change, while 
the mechanistic aspects will enhance organization’s ability of innovation. 
 
Figure 5.2 Impact of TQM to innovation related aspects 
According to the literature review on TQM in previous chapter, we can roughly divide 
TQM into three levels, principle level, practice level and technical tools level. The results 
of this research point out that TQM shows multidimensionality in its practice level. The 
previous section discusses the multidimensionality of each TQM practice. It shows that 
each practice itself may also shows multidimensionality.  
Three principles of TQM, customer focus, co-operation, and continuous improvement, 
promote every possible improvement in every aspects and continuously satisfying 
customer needs through the co-operation of all company members. The intention is 




 Culture of inclination 
to innovation TQM 
Ability of innovation 
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towards organic. But as the literature review shows, in practice the principles of customer 
focus and continuous improvement could be an obstacle for organizations to be 
innovative. The mindset of employees, instituted by these two principles, may be single-
loop learning and efficiency, standardization, and conformance oriented. This makes 
TQM more mechanistic. Thus, in practice TQM would appear more as mechanistic on its 
principle level. This result is mostly due to the ignorance of innovation when 
implementing TQM. While the techniques of TQM are mainly focused on the issue of 
quality assurance, the technique level of TQM may be described as more mechanistic. 
The multidimensional nature of each level of TQM can be illustrated in Figure 5.3.  
According to the results of our survey, TQM shows multidimensionality--some practices 
appear to be mechanistic and some appear to be organic, while others appear to be neutral. 
This can be explained as follow. The extent of mechanistic and organic nature is different 
for each practice. The multidimensional nature of each practice may depend on this 
extent. Those practices with more mechanistic nature will appear to be mechanistic, while 
those with more organic nature will appear to be organic. The practice appears to be 
neutral if none of these two natures is overwhelming to the other. 
As we known from this research, the organic parts are more important to the innovation 
performance in organizations. Thus TQM should be more organic in order to facilitate 
innovation. The critiques on TQM to innovation are focused on the principle level to a 
great degree. This may be because that the original aim of TQM is on quality, where the 
mechanistic parts are valued and thus are emphasized. Thus a mechanistic interpretation 
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of the principles is expected. But nowadays innovation is more imperative. The focus of 
organizations needs to change simultaneously. 
 
Figure 5.3 Multidimensional natures of TQM principles, practices and techniques 
In fact, the multidimensional nature of TQM principles could be changed. TQM has 
already changed the focus of quality management from quality itself to the excellent 
performance of whole organization. In this innovation demand environment, TQM can 
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efficiency, conformance, standardization, and cost saving overwhelming to innovation. 
When there are conflicts the decisions makers should think more of innovation. Then a 
more organic TQM could be build up. The nature of principle level is much important to 
the role of TQM to innovation. A more organic TQM could build an environment in 
which innovation resources are rich, i.e. new ideas are collected, information is well 
spread, and organizations are willing to change. From the above analysis, one assumption 
could be made: organizations with a more organic TQM would do well in innovation 
compares to those with a more mechanistic TQM.  
5.7 Implications for practice 
Here we know that TQM has the property of multidimensionality. Its different practices 
may show different relationship with organizations’ quality and innovation performance. 
The organic practices of TQM are more important for innovation. Thus, TQM 
practitioners should beware of the multidimensionality of TQM and pay more attention to 
the organic dimensions. Among many factors that can affect TQM, the people factor is 
the most important. Managers who interpret TQM with a mechanistic framework tended 
to enact and emphasized the mechanistic component of TQM, and formed a more 
mechanistic organization (Spencer, 1994). Many negative arguments of TQM were 
related to the lack of attention to its “soft” (organic) side (Wilkinson et al., 1992). Thus, 
in today’s competitive and fast changing market, we should pay more attention to those 
“soft” practices that are more related to innovation. 
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TQM can be either more organic or more mechanistic. This depends on what kind of 
focus is promoted. While a more organic TQM is preferred for innovation, thus 
organizations should promote the organic thinking while implementing TQM and aim to 
build their TQM more organic and innovation emphasized. 
However there are some people who think TQM could stifle innovation. We should not 
discard it simply since quality performance is correlated to innovation performance and 
some TQM aspects do have essential roles in predicting organizational innovation. What 
we should do is, as Samaha (1996) suggested, “overcome the TQM barrier to innovation” 
and avoid letting the mechanistic dimensions of TQM prevent organizations from being 
innovative. 
Thus through this research, the practice recommendations is to pay more attention to the 
organic practices to facilitate the happening of innovation and take efforts to build up a 
more organic TQM, in which the orientation is inclined to innovation. 
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Chapter 6 
Conclusions and Future Research 
Recommendations 
In this final chapter, a summary of this research is first provided. Then the major findings 
of the current study to the relationship between TQM and innovation and the practice 
contributions are highlighted. Finally, limitations of this research and some 
recommendations for future research are presented. 
6.1 Major findings and contribution 
This research is mainly based on the results of the survey performed in Australia and 
Singapore. The major aim is to test the multidimensional view on the role of TQM in 
determining innovation performance in organizations. A theory discussion is made to 
complete this research in the discussion section. Based on the survey results, the major 
findings of this research corresponding to the research questions are listed in Table 6.1. 
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Table 6.1 Summary of research findings: comparing the results of 
Australia data and Singapore data 
Research questions Australia data Singapore data 
1. Would TQM support 




Yes, TQM shows positive relationship with innovation 
performance as well as quality performance according to 
the data analysis results of both Australia and Singapore. 
2. Would TQM show 
multidimensionality, i.e. 
TQM practices can be 
divided into sub-groups? 
Yes, TQM can be divided into 
sub-groups, mechanistic group, 
organic group, and the one in 
between.* 
Yes, Singapore data 
also reveals the 
multidimensionality of 
TQM 
3. Would different 




Yes, leadership and people 
management of TQM practices 
show more organic nature and 
relate more to innovation, while 
customer focus and process 
management show more 
mechanistic nature and relate 
more to quality.* 




TQM and innovation. 
4. Would the relationship 
SEM models, the general 
relationship model 
between TQM and 
organizational 
performances and the 
multidimensional 
relationship model, be 
country-invariant? 
Yes, the structural relationships of the two relationship 
SEM model are all country-invariant. 
5. Would the level of the 
TQM practices and 
organizational 
performances of 
Singapore and Australia 
be the same? 
No, except quality performance, TQM practices and 
innovation performance shows to be in different level. 
* Results are based on the analysis of Prajogo and Sohal (2004) with the data of 
Australia. 
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This research confirms the positive effect of TQM on innovation performances. TQM not 
only supports quality performance but also has a positive relationship with organization’s 
innovation. However, we should not be misguided by this result. The positive 
relationship cannot affirm all its practices are in line with innovation. A further 
exploration, the multidimensional relationship test, was thus performed. 
According to the survey results, TQM does embody multidimensionality. Its practices 
can be categorized into sub-groups according to their mechanistic and organic nature. 
Three sub-groups can be obtained. Leadership and people management are viewed as 
organic practices. Customer focus and process management are viewed as mechanistic. 
Strategy planning and information analysis are viewed as neutral or somewhat 
mechanistic oriented. They are different to the previous mechanistic parts since their 
organic nature cannot be ignored.  
The survey results also reveal that the different dimensions’ practices show different 
relationship with organizational performances. The more organic practices, leadership 
and people management, are associated with the innovation performance. The more 
mechanistic practices, customer focus and process management, are related with quality 
performance.  
Not only the TQM practices but also the innovation and quality performance in 
organizations are correlated according to the results. Companies that achieve good 
performance in quality also tend to achieve good performance in innovation.  
TQM practices, such as customer focus and process management, may also show 
multidimensionality. Each practice may involve both mechanistic nature and organic 
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nature. Since an organic nature can cater to innovation, an organic TQM is preferred in 
an innovation environment. 
With a further examination on TQM, we find that in practice TQM appears to be more 
mechanistic in its principle level because its focus falls more on the quality dimension. 
The principle level of TQM can decide the orientation of TQM in a great extent. The 
critiques on the role of TQM to innovation mainly focus on the mindset institute by its 
too much quality orientation. In fact, the mindset can be changed if innovation is 
incorporated into its focus. As a result, a more organic TQM could be built up.  
Due to the globalization, today’s market becomes more and more rigorous and turbulent. 
In such an environment, quality and innovation are both critical for business success. 
Organizations need to be “ambidextrous” in order to gain competitive advantages in 
market. The findings of this research can help organizations in fulfilling this task. The 
original aim of TQM is on quality. Its technique tools and practices that are aimed at 
quality should also be employed in the area where quality is required. But on the other 
hand, in order to achieve good performance in innovation, focus of TQM should be 
extended and get innovation involved. Since the organic aspects of TQM play an 
important role in determining innovation, more attentions should be drawn on these 
aspects. The development of employees should be emphasized. A soft environment, 
where change is encouraged, resource slack is provided, can give employee more chance 
to explore innovation. When the focus of TQM changes from efficiency, standardization, 
conformance, cost saving to innovation exploration, a more organic TQM could be 
formed.  
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6.2 Limitations and recommendations for future research  
Since the study on the relationship between TQM and innovation is still in an exploring 
stage, limitations are unavoidable. This gives spaces for future research.  
First, the structural model was test only with the data from Singapore and Australia. 
There may have country discrimination. Thus it needs to be further tested with data from 
other economic groups to confirm the validity of the model.  
Second, the effect of moderators, like industry sector, market situation, economic stage, 
etc, should be considered in further research. Both TQM and innovation are subject to the 
influence of environment factors. These factors thus have potential impact on their 
relationship.  
Third, the structural model of the relationship between TQM and innovation is focused 
on the practice level. As discussed, the practices may also show multidimensionality. In 
order to have a thorough understanding on the relationship between TQM and innovation, 
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Aims and Scope of this Survey 
The primary aim of this survey is to identify the organizational practices that are associated with innovation and 
quality performance among Singapore companies. In addition, this survey also looks at the impact of external and 
internal environment of the organizations on their practices as well as their role in determining organizational 
performance in terms of innovation and quality.  
Companies Approached 
This survey has been distributed among a sample of 500 organizations in Singapore. The responses are completely 
confidential to the researchers, and are analyzed as a total group. Hence COMPLETE CONFIDENTIALITY is 
assured and no responses are separately identifiable.  
Report Offered 
Upon request, respondents who participate in the study will receive a free copy of a report detailing the results of 
this survey. For this purpose, please complete the last page of this questionnaire. 
To Complete the Questionnaire 
The questionnaire should be completed by a manager(s) who has knowledge of past and present organizational 
practices relating to continuous improvement and innovation at this site. It is very important that each question is 
read carefully and that all questions are answered. The questionnaire should take around 20 MINUTES to complete. 
To Return the Survey 
Please complete the questionnaire and return POST-FREE within 20 days in the reply envelope we provided. 
 
Thank you for your cooperation and assistance. 
 
 
Associate Professor  






All correspondence to: 
 
Jiang Feng,  
Department of Industrial & Systems Engineering,  




Appendix A: Survey Questionnaire 
Mark your answers by ticking the responses as shown: 
Use black/blue pen or pencil. 
Place a tick in the response box. 
Erase or white-out errors completely.  
Part 1:  Organization Profile 
1. Which of the following categories does your organization fit into? 
    Construction                     Health Care                                Retail 
    Consulting                        Hospitality                                  Utility 
    Financial institution          Information Technology            Wholesale distribution 
    Manufacturing.            
    Other, please specify                         . 
2.  How many people does your organization employ? 
    Less than 100              101—500                 501—1000               1001 or more 
3.  What was the approximate gross revenue for your business in 2001—2002?                      . 
4.  Percentage of domestic sales and export sales from total sales 
Domestic Sales                                                   %      Export Sales                                                              % 
5.  Is your firm certified to quality system certification (ISO9000 series)? 
    Yes, since                                                                    No 
6.  Has your organization ever been engaged in a formal Total Quality Management or a similar quality improvement 
program? 
    Yes, since                                                                    No 
Part 2:  Organizational Practices 
This section is concerned with certain practice implemented in this company. Please tick the number 
that best reflects what this company has been practicing so far. 
1.  Leadership Strongly Disagree  Neutral  
Strongly 
Agree 
a.  Senior executives share similar beliefs about the future 
direction of this organization. 1 2 3 4 5 
b.  Senior managers actively encourage change and implement a 
culture of improvement, learning, and innovation in moving 
towards ‘excellence’ 
1 2 3 4 5 
c.  Employees have the opportunity to share in and are encouraged 
to help the organization implement change 1 2 3 4 5 
d.  There is a high degree of unity of purpose throughout our 
company, and we have eliminated barriers between 
individuals and/or departments 
1 2 3 4 5 
Example   1      2          4     5   3 
Please answer every question. 
√
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2.  Strategy and Planning Process Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We have a mission statement which has been communicated 
throughout the company and is supported by our employees 
1 2 3 4 5 
b.  We have a comprehensive and structured planning process 
which regularly sets and review short and long-term goals 
1 2 3 4 5 
c.  When we develop our plans, policies and objectives we always 
incorporate customer requirements, supplier capabilities, and 
needs of other stakeholders, including the community 
1 2 3 4 5 
d.  We have a written statement of strategy covering all business 
operations which is clearly articulated and agreed by our 
senior manager 
1 2 3 4 5 
3.  Customer Focus Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We actively and regularly seek customer inputs to identify 
their needs and expectations 
1 2 3 4 5 
b.  Customer needs and expectations are effectively disseminated 
and understood throughout the workforce 
1 2 3 4 5 
c.  We involve customers in our product design processes 1 2 3 4 5 
d.  We always maintain a close relationship with our customers 
and provide them an easy channel for communicating with us 
1 2 3 4 5 
e.  We have an effective process for resolving customers’ 
complaints 
1 2 3 4 5 
f.  We systematically and regularly measure external customer 
satisfaction 
1 2 3 4 5 
4.  Information and Analysis Strongly Disagree  Neutral  
Strongly 
Agree 
a.  Our company has an effective performance measurement 
system that incorporates a number of measures and indicators 
to track overall organizational performance 
1 2 3 4 5 
b.  Up-to-date data and information of company’s performance is 
always readily available for those who need it 
1 2 3 4 5 
c.  Senior management regularly have a meeting to review 
company’s performance and use it as a basis for decision-
making  
1 2 3 4 5 
d.  We are engaged in an active competitive benchmarking 
program to measure our performance against the ‘best 
practice’ in the industry 
1 2 3 4 5 
5.  People Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We have an organization-wide training and development process, 
including career path planning, for all our employees 
1 2 3 4 5 
b.  Our company has maintained both ‘top-down’ and ‘bottom-up’ 
communication processes 
1 2 3 4 5 
c.  Employee satisfaction is formally and regularly measured 1 2 3 4 5 
d.  Employee flexibility, multi-skilling and training are actively 
used to support performance improvement 
1 2 3 4 5 
e.  We always maintain a work environment that contributes to the 
health, safety and well-being of all employees  
1 2 3 4 5 
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6.  Process Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  The concept of the ‘internal customer’ (i.e. the next process 
down the line) is well understood in our company 1 2 3 4 5 
b.  We design processes in our plant to be ‘fool-proof’ 
(preventive-oriented) 
1 2 3 4 5 
c.  We have clear, standardized and documented process 
instructions which are well understood by our employees 
1 2 3 4 5 
d.  We make an extensive use of statistical techniques (e.g. SPC) 
to improve the processes and to reduce variation 
1 2 3 4 5 
7.  Supplier Relationship Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We strive to establish long-term relationships with suppliers 1 2 3 4 5 
b.  We use a supplier rating system to select our suppliers and 
monitor their performance 
1 2 3 4 5 
c.  We rely on a reasonably small number of highly dependable 
suppliers 
1 2 3 4 5 
d.  Our suppliers are actively involved in our new product 
development process 
1 2 3 4 5 
8.  Technology Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  Our company always attempts to stay on the leading edge of 
new technology in our industry 
1 2 3 4 5 
b.  We make an effort to anticipate the full potential of new 
practices and technologies 
1 2 3 4 5 
c.  We pursue long-range programmes in order to acquire 
technological capabilities in advance of our needs 
1 2 3 4 5 
d.  We are constantly thinking of the next generation of 
technology 
1 2 3 4 5 
9.  Research and Development (R&D) Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We have excellent communication processes between R&D 
and other departments 
1 2 3 4 5 
b.  Our R&D pursues truly innovative and leading-edge research 1 2 3 4 5 
c.  Our R&D strategy is mainly characterized by high risk projects 
with chance of high return 
1 2 3 4 5 
d.  R&D plays a major part in our business strategy 1 2 3 4 5 
e.  The number of R&D staff as a percentage of total employees is…                                         % 
f.  Our R&D budget as a percentage of total sales is…                                                     % 
10.  Knowledge Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  The build-up of intellectual capital is of strategic importance to 
management to gain competitive advantage 
1 2 3 4 5 
b.  We always upgrade employees’ knowledge and skills profiles 1 2 3 4 5 
c.  Our company builds and maintains virtual and physical 
channels for sharing and disseminating information 
1 2 3 4 5 
d.  Our company manages its own intellectual assets, e.g. special 
techniques, patents, copyrights, licenses  
1 2 3 4 5 
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11.  Creativity and Idea Generation Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We provides times and resources for employees to generate, 
share/exchange and experiment innovative ideas/solutions 
1 2 3 4 5 
b.  Employees are working in diversely skilled work groups where 
there is free and open communication among the group 
members 
1 2 3 4 5 
c.  In our company, employees frequently encounter non-routine 
and challenging work that stimulate creativity 
1 2 3 4 5 
d.  Employees are recognized and rewarded for their creativity and 
innovative ideas 
1 2 3 4 5 
Part 3:  Organizational Performance 
This section is concerned with the performance of your organization in terms of the following for areas: 
product quality, product innovation, process innovation, and financial performance. Please tick the 
number that best reflect how your organization has been doing so far relative to the major competitors 
in your industry. 
1.  Product Quality  
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
a.  The performance of our products is… 1 2 3 4 5 
b.  The conformance to specifications of our products is… 1 2 3 4 5 
c.  The reliability of our products is… 1 2 3 4 5 
d.  The durability of our products is… 1 2 3 4 5 
e.  The cost of quality due to defective products (including scrap, 
rework and warranty claims) as a percentage of total sales is...                             % 
f.  The percentage of defect rate at final assembly/delivery is…                            % 
2.  Product Innovation 
(The word ‘new products’ in this section refer to the products 
developed in this company in the last three years) 
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
a.  The level of newness (novelty) of our firm’s new products is… 1 2 3 4 5 
b.  The use of latest technological innovations in our new products 
development is… 1 2 3 4 5 
c.  The speed of our new products development is… 1 2 3 4 5 
d.  The number of new products our firm has introduced to the 
market is… 1 2 3 4 5 
e.  The number of our new products that is first-to-market (early 
market entrants) is… 1 2 3 4 5 
f.  The percentage of sales of new products (developed in the last 
three years) compared to the total sales is…                            % 
g.  The number of patents registered in the last three years is…                            % 
3.  Process Innovation 
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
a.  The technological competitiveness of our company is… 1 2 3 4 5 
b.  The speed with which we adopt the latest technological 
innovations in our processes is… 1 2 3 4 5 
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3.  Process Innovation (contd.) 
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
c.  The updated-ness or novelty of the technology used in our 
processes is… 
1 2 3 4 5 
d.  The rate of change in our processes, techniques and technology  
is… 
1 2 3 4 5 
4.  Financial Performance 
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
a.  Our sales growth is… 1 2 3 4 5 
b.  Our market share is… 1 2 3 4 5 
c.  Our profitability is… 1 2 3 4 5 
Part 4:  Business Environment 
This section is concerned with the external environment wherein your organization is currently 
operating. Please tick the number that best reflects your perception toward the level of uncertainty or 
dynamism and hostility of the business environment in your industry. 
1.  Environment uncertainty and dynamism 
Rate the changes in the company’s external environment 
Strongly 
Disagree  Neutral  
Strongly 
Agree 
a.  Products/services are getting obsolete faster (short product life-
cycle) 1 2 3 4 5 
b.  Actions of competitors are unpredictable 1 2 3 4 5 
c.  Demand and consumer tastes (or preferences) are difficult to 
forecast 
1 2 3 4 5 
d.  The modes of production /service change very often and in a 
major way 
1 2 3 4 5 
e.  The rate of technological change is high 1 2 3 4 5 
2.  Environmental hostility  
Rate the severity of the following aspects of competition in your 
industry 
Strongly 
Disagree  Neutral  
Strongly 
Agree 
a.  Tough competition in price 1 2 3 4 5 
b.  Tough competition in product quality or novelty 1 2 3 4 5 
c.  Low barriers to entry for new competitors 1 2 3 4 5 
d.  Declining demand in the market 1 2 3 4 5 
e.  Scarce supply of labor / material 1 2 3 4 5 
Part 5:  Organizational Strategy 
This section is concerned with particular strategy implemented in your organization. 
 
Indicate the degree of emphasis which the firm places on the 
following activities 
Strongly 
Disagree  Neutral  
Strongly 
Agree 
a.  Development and introduction of major and frequent product 
innovations is our primary strategy 
1 2 3 4 5 
d.  Our company always attempts to be ahead of competitors in 
product novelty or speed of innovation instead of following 
competitors in introducing new products or services 
1 2 3 4 5 
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Organizational Strategy (contd.) Strongly Disagree  Neutral  
Strongly 
Agree 
c.  We are growth-, innovation-, and development-oriented rather 
than favoring the tried and true market 1 2 3 4 5 
d.  We pursue a tough ‘undo the competitors’ philosophy rather than 
trying to cooperate and coexist with competitors 
1 2 3 4 5 
e.  Our company has a strong inclination or tendency for high risk 
projects with chances of very high returns rather than low-risk 
projects with normal and certain rates of return 
1 2 3 4 5 
f.  Price cutting and minimization of expenditures is our very 
important strategy 
1 2 3 4 5 
g.  Cost centers and fixing standard costs by analyzing variances for 
cost control is used frequently throughout the firm instead of 
only rarely or for a small part of operations 
1 2 3 4 5 
h.  We prefer to explore and make decisions on the basis of gradual 
and incremental change 
1 2 3 4 5 
Part 6:  Organizational Culture 
This section is concerned with the culture, behavior and attitude of people in your organization. 
Rate the extent to which the following statements 
characterize your organization 
Strongly 
Disagree  Neutral  
Strongly 
Agree 
Participation, open discussion 1 2 3 4 5 
Empowerment of employees to act 1 2 3 4 5 
Assessing employee concerns and ideas  1 2 3 4 5 
Human relations, teamwork, cohesion 1 2 3 4 5 
Flexibility, decentralization 1 2 3 4 5 
Expansion, growth, and development 1 2 3 4 5 
Innovation and change 1 2 3 4 5 
Creative problem solving process 1 2 3 4 5 
Control, centralization 1 2 3 4 5 
Reutilization, formalization and structure 1 2 3 4 5 
Stability, continuity, order 1 2 3 4 5 
Predictable performance outcomes 1 2 3 4 5 
Task focus, accomplishment, goal achievement 1 2 3 4 5 
Direction, objective setting, goal clarity 1 2 3 4 5 
Efficiency, productivity, profitability 1 2 3 4 5 
Outcome excellence, quality 1 2 3 4 5 
 
As respondent(s), please state your position in the company:                                                               . 
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If you wish to receive a free copy of the report detailing 
the survey results, please write your name and address in 
the form below (or attach a business card). 
 
 
Name                                                                   . 
Position                                                                   . 
Company                                                                   . 
Address                                                                   . 
                                                                   . 
Postcode                                                                   . 
Phone                              . Fax                           .   







Appendix A: Survey Questionnaire 
A2: Survey Questionnaire used in Australia.  
 
M O N A S H  U N I V E R S I T Y  
 
ORGANISATIONAL PRACTICES AND 
INNOVATION PERFORMANCE 
 
Aims and Scope of this Survey 
The primary aim of this survey is to identify the organizational practices that are associated with innovation and 
quality performance among Australia companies. In addition, this survey also looks at the impact of external and 
internal environment of the organizations on their practices as well as their role in determining organizational 
performance in terms of innovation and quality.  
Companies Approached 
This survey has been distributed among a sample of 1,000 organizations in Australia. The responses are completely 
confidential to the researchers, and are analyzed as a total group. Hence COMPLETE CONFIDENTIALITY is 
assured and no responses are separately identifiable.  
Report Offered 
Upon request, respondents who participate in the study will receive a free copy of a report detailing the results of 
this survey. For this purpose, please complete the last page of this questionnaire. 
To Complete the Questionnaire 
The questionnaire should be completed by a manager(s) who has knowledge of past and present organizational 
practices relating to continuous improvement and innovation at this site. It is very important that each question is 
read carefully and that all questions are answered. The questionnaire should take around 20 MINUTES to complete. 
To Return the Survey 
Please complete the questionnaire and return POST-FREE within 10 days in the reply envelope we provided. 
 
 
Thank you for your cooperation and assistance. 
 
 
Daniel Prajogo  
 
Professor Amrik Sohal 
 
 
All correspondence to: 
 
Daniel Prajogo  
Department of Management, Faculty of Business and Economics, Monash University,  






Appendix A: Survey Questionnaire 
Mark your answers by ticking the responses as shown: 
Use black/blue pen or pencil. 
Place a tick in the response box. 
Erase or white-out errors completely.  
Part 1:  Organization Profile 
1. Which of the following categories does your organization fit into? 
    Construction                     Health Care                                Retail 
    Consulting                        Hospitality                                  Utility 
    Financial institution          Information Technology            Wholesale distribution 
    Manufacturing, please specify your industry subdivision or ANSIC code                              .  
    Other, please specify                         . 
2. Please indicate the state or territory where your organization is operating: 
    ACT                         NSW                        NT                    QLD 
    SA                            TAS                         VIC                   WA 
3.  How many people does your organization employ? 
    Less than 100              101—500                 501—1000               1001 or more 
4.  What was the approximate gross revenue for your business in 1999—2000?                      . 
5.  Percentage of domestic sales and export sales from total sales 
Domestic Sales                                                   %      Export Sales                                                              % 
6.  Is your firm certified to quality system certification (AS3900/ISO9000 series)? 
    Yes, since                                                                    No 
7.  Has your organization ever been engaged in a formal Total Quality Management or a similar quality improvement 
program? 
    Yes, since                                                                    No 
Part 2:  Organizational Practices 
This section is concerned with certain practice implemented in this company. Please tick the number 
that best reflects what this company has been practicing so far. 
1.  Leadership Strongly Disagree  Neutral  
Strongly 
Agree 
a.  Senior executives share similar beliefs about the future 
direction of this organization. 1 2 3 4 5 
b.  Senior managers actively encourage change and implement a 
culture of improvement, learning, and innovation in moving 
towards ‘excellence’ 
1 2 3 4 5 
c.  Employees have the opportunity to share in and are encouraged 
to help the organization implement change 1 2 3 4 5 
d.  There is a high degree of unity of purpose throughout our 
company, and we have eliminated barriers between 
individuals and/or departments 
1 2 3 4 5 
Example   1      2          4     5   3 
Please answer every question. 
√
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2.  Strategy and Planning Process Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We have a mission statement which has been communicated 
throughout the company and is supported by our employees 
1 2 3 4 5 
b.  We have a comprehensive and structured planning process 
which regularly sets and review short and long-term goals 
1 2 3 4 5 
c.  When we develop our plans, policies and objectives we always 
incorporate customer requirements, supplier capabilities, and 
needs of other stakeholders, including the community 
1 2 3 4 5 
d.  We have a written statement of strategy covering all business 
operations which is clearly articulated and agreed by our 
senior manager 
1 2 3 4 5 
3.  Customer Focus Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We actively and regularly seek customer inputs to identify 
their needs and expectations 
1 2 3 4 5 
b.  Customer needs and expectations are effectively disseminated 
and understood throughout the workforce 
1 2 3 4 5 
c.  We involve customers in our product design processes 1 2 3 4 5 
d.  We always maintain a close relationship with our customers 
and provide them an easy channel for communicating with us 
1 2 3 4 5 
e.  We have an effective process for resolving customers’ 
complaints 
1 2 3 4 5 
f.  We systematically and regularly measure external customer 
satisfaction 
1 2 3 4 5 
4.  Information and Analysis Strongly Disagree  Neutral  
Strongly 
Agree 
a.  Our company has an effective performance measurement 
system that incorporates a number of measures and indicators 
to track overall organizational performance 
1 2 3 4 5 
b.  Up-to-date data and information of company’s performance is 
always readily available for those who need it 
1 2 3 4 5 
c.  Senior management regularly have a meeting to review 
company’s performance and use it as a basis for decision-
making  
1 2 3 4 5 
d.  We are engaged in an active competitive benchmarking 
program to measure our performance against the ‘best 
practice’ in the industry 
1 2 3 4 5 
5.  People Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We have an organization-wide training and development process, 
including career path planning, for all our employees 
1 2 3 4 5 
b.  Our company has maintained both ‘top-down’ and ‘bottom-up’ 
communication processes 
1 2 3 4 5 
c.  Employee satisfaction is formally and regularly measured 1 2 3 4 5 
d.  Employee flexibility, multi-skilling and training are actively 
used to support performance improvement 
1 2 3 4 5 
e.  We always maintain a work environment that contributes to the 
health, safety and well-being of all employees  
1 2 3 4 5 
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6.  Process Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  The concept of the ‘internal customer’ (i.e. the next process 
down the line) is well understood in our company 1 2 3 4 5 
b.  We design processes in our plant to be ‘fool-proof’ 
(preventive-oriented) 
1 2 3 4 5 
c.  We have clear, standardized and documented process 
instructions which are well understood by our employees 
1 2 3 4 5 
d.  We make an extensive use of statistical techniques (e.g. SPC) 
to improve the processes and to reduce variation 
1 2 3 4 5 
7.  Supplier Relationship Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We strive to establish long-term relationships with suppliers 1 2 3 4 5 
b.  We use a supplier rating system to select our suppliers and 
monitor their performance 
1 2 3 4 5 
c.  We rely on a reasonably small number of highly dependable 
suppliers 
1 2 3 4 5 
d.  Our suppliers are actively involved in our new product 
development process 
1 2 3 4 5 
8.  Technology Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  Our company always attempts to stay on the leading edge of 
new technology in our industry 
1 2 3 4 5 
b.  We make an effort to anticipate the full potential of new 
practices and technologies 
1 2 3 4 5 
c.  We pursue long-range programmes in order to acquire 
technological capabilities in advance of our needs 
1 2 3 4 5 
d.  We are constantly thinking of the next generation of 
technology 
1 2 3 4 5 
9.  Research and Development (R&D) Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We have excellent communication processes between R&D 
and other departments 
1 2 3 4 5 
b.  Our R&D pursues truly innovative and leading-edge research 1 2 3 4 5 
c.  Our R&D strategy is mainly characterized by high risk projects 
with chance of high return 
1 2 3 4 5 
d.  R&D plays a major part in our business strategy 1 2 3 4 5 
e.  The number of R&D staff as a percentage of total employees is…                                         % 
f.  Our R&D budget as a percentage of total sales is…                                                     % 
10.  Knowledge Management Strongly Disagree  Neutral  
Strongly 
Agree 
a.  The build-up of intellectual capital is of strategic importance to 
management to gain competitive advantage 
1 2 3 4 5 
b.  We always upgrade employees’ knowledge and skills profiles 1 2 3 4 5 
c.  Our company builds and maintains virtual and physical 
channels for sharing and disseminating information 
1 2 3 4 5 
d.  Our company manages its own intellectual assets, e.g. special 
techniques, patents, copyrights, licenses  
1 2 3 4 5 
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11.  Creativity and Idea Generation Strongly Disagree  Neutral  
Strongly 
Agree 
a.  We provides times and resources for employees to generate, 
share/exchange and experiment innovative ideas/solutions 
1 2 3 4 5 
b.  Employees are working in diversely skilled work groups where 
there is free and open communication among the group 
members 
1 2 3 4 5 
c.  In our company, employees frequently encounter non-routine 
and challenging work that stimulate creativity 
1 2 3 4 5 
d.  Employees are recognized and rewarded for their creativity and 
innovative ideas 
1 2 3 4 5 
Part 3:  Organizational Performance 
This section is concerned with the performance of your organization in terms of the following for areas: 
product quality, product innovation, process innovation, and financial performance. Please tick the 
number that best reflect how your organization has been doing so far relative to the major competitors 
in your industry. 
1.  Product Quality  
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
a.  The performance of our products is… 1 2 3 4 5 
b.  The conformance to specifications of our products is… 1 2 3 4 5 
c.  The reliability of our products is… 1 2 3 4 5 
d.  The durability of our products is… 1 2 3 4 5 
e.  The cost of quality due to defective products (including scrap, 
rework and warranty claims) as a percentage of total sales is...                             % 
f.  The percentage of defect rate at final assembly/delivery is…                            % 
2.  Product Innovation 
(The word ‘new products’ in this section refer to the products 
developed in this company in the last three years) 
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
a.  The level of newness (novelty) of our firm’s new products is… 1 2 3 4 5 
b.  The use of latest technological innovations in our new products 
development is… 1 2 3 4 5 
c.  The speed of our new products development is… 1 2 3 4 5 
d.  The number of new products our firm has introduced to the 
market is… 1 2 3 4 5 
e.  The number of our new products that is first-to-market (early 
market entrants) is… 1 2 3 4 5 
f.  The percentage of sales of new products (developed in the last 
three years) compared to the total sales is…                            % 
g.  The number of patents registered in the last three years is…                            % 
3.  Process Innovation 
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
a.  The technological competitiveness of our company is… 1 2 3 4 5 
b.  The speed with which we adopt the latest technological 
innovations in our processes is… 1 2 3 4 5 
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3.  Process Innovation (contd.) 
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
c.  The updated-ness or novelty of the technology used in our 
processes is… 
1 2 3 4 5 
d.  The rate of change in our processes, techniques and technology  
is… 
1 2 3 4 5 
4.  Financial Performance 
Relative to the major competitors in our industry: 
Worst in 
Industry  Neutral  
Best in 
Industry
a.  Our sales growth is… 1 2 3 4 5 
b.  Our market share is… 1 2 3 4 5 
c.  Our profitability is… 1 2 3 4 5 
Part 4:  Business Environment 
This section is concerned with the external environment wherein your organization is currently 
operating. Please tick the number that best reflects your perception toward the level of uncertainty or 
dynamism and hostility of the business environment in your industry. 
1.  Environment uncertainty and dynamism 
Rate the changes in the company’s external environment 
Strongly 
Disagree  Neutral  
Strongly 
Agree 
a.  Products/services are getting obsolete faster (short product life-
cycle) 1 2 3 4 5 
b.  Actions of competitors are unpredictable 1 2 3 4 5 
c.  Demand and consumer tastes (or preferences) are difficult to 
forecast 
1 2 3 4 5 
d.  The modes of production /service change very often and in a 
major way 
1 2 3 4 5 
e.  The rate of technological change is high 1 2 3 4 5 
2.  Environmental hostility  
Rate the severity of the following aspects of competition in your 
industry 
Strongly 
Disagree  Neutral  
Strongly 
Agree 
a.  Tough competition in price 1 2 3 4 5 
b.  Tough competition in product quality or novelty 1 2 3 4 5 
c.  Low barriers to entry for new competitors 1 2 3 4 5 
d.  Declining demand in the market 1 2 3 4 5 
e.  Scarce supply of labor / material 1 2 3 4 5 
Part 5:  Organizational Strategy 
This section is concerned with particular strategy implemented in your organization. 
 
Indicate the degree of emphasis which the firm places on the 
following activities 
Strongly 
Disagree  Neutral  
Strongly 
Agree 
a.  Development and introduction of major and frequent product 
innovations is our primary strategy 
1 2 3 4 5 
d.  Our company always attempts to be ahead of competitors in 
product novelty or speed of innovation instead of following 
competitors in introducing new products or services 
1 2 3 4 5 
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Organizational Strategy (contd.) Strongly Disagree  Neutral  
Strongly 
Agree 
c.  We are growth-, innovation-, and development-oriented rather 
than favoring the tried and true market 1 2 3 4 5 
d.  We pursue a tough ‘undo the competitors’ philosophy rather than 
trying to cooperate and coexist with competitors 
1 2 3 4 5 
e.  Our company has a strong inclination or tendency for high risk 
projects with chances of very high returns rather than low-risk 
projects with normal and certain rates of return 
1 2 3 4 5 
f.  Price cutting and minimization of expenditures is our very 
important strategy 
1 2 3 4 5 
g.  Cost centers and fixing standard costs by analyzing variances for 
cost control is used frequently throughout the firm instead of 
only rarely or for a small part of operations 
1 2 3 4 5 
h.  We prefer to explore and make decisions on the basis of gradual 
and incremental change 
1 2 3 4 5 
Part 6:  Organizational Culture 
This section is concerned with the culture, behavior and attitude of people in your organization. 
Rate the extent to which the following statements 
characterize your organization 
Strongly 
Disagree  Neutral  
Strongly 
Agree 
Participation, open discussion 1 2 3 4 5 
Empowerment of employees to act 1 2 3 4 5 
Assessing employee concerns and ideas  1 2 3 4 5 
Human relations, teamwork, cohesion 1 2 3 4 5 
Flexibility, decentralization 1 2 3 4 5 
Expansion, growth, and development 1 2 3 4 5 
Innovation and change 1 2 3 4 5 
Creative problem solving process 1 2 3 4 5 
Control, centralization 1 2 3 4 5 
Reutilization, formalization and structure 1 2 3 4 5 
Stability, continuity, order 1 2 3 4 5 
Predictable performance outcomes 1 2 3 4 5 
Task focus, accomplishment, goal achievement 1 2 3 4 5 
Direction, objective setting, goal clarity 1 2 3 4 5 
Efficiency, productivity, profitability 1 2 3 4 5 
Outcome excellence, quality 1 2 3 4 5 
 
As respondent(s), please state your position in the company:                                                               . 
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THANK YOU VERY MUCH FOR YOUR TIME AND 




If you wish to receive a free copy of the report detailing 
the survey results, please write your name and address in 
the form below (or attach a business card). 
 
 
Name                                                                   . 
Position                                                                   . 
Company                                                                   . 
Address                                                                   . 
                                                                   . 
State                             . Postcode                 . 
Phone                              . Fax                 .   
E-mail                                                                   . 
  
Should you have any complaint concerning the manner in which this research is conducted, 
please do not hesitate to contact The Standing Committee on Ethics in Research Involving 
Humans at the following address: 
 
The Secretary 
The Standing Committee on Ethics in Research Involving Humans 
PO Box No 3A 
Monash University 
Victoria 3800 
Telephone: (03) 9905 2052     Fax: (03) 9905 1420    E-mail: SCERH@adm.monash.edu.au 
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Appendix B:  
SQA Criteria for Business Excellence: Excellence Indicators  
1.  L e a d e r s h i p  
      
1.1  Senior Managers have developed a clear vision and mission which are easily understood and 
which drive the organization towards excellence.  
1.2  Senior Managers are personally involved in communicating the organization goals and quality 
corporate values to all levels of employees.  
1.3  The vision, mission and goals of the organization are regularly reinforced to all levels of 
employees through a variety of programs as well as in day-to-day activities.  
1.4  Senior Managers are personally and visibly involved in performance improvement activities.  
1.5  Senior Management cascades organization goals systematically to all levels of the organization. 
1.6  Senior Managers are personally involved in recognition of teams and individuals for their 
contributions to quality and performance improvement.  
1.7  Senior Managers encourage staff and provide opportunities for them to try new ideas, 
experiment, innovate and take responsible risks.  
1.8  Employees at all levels confirm that Senior Management strongly supports and drives corporate 
culture.  
1.9  Employees show a strong sense of identity and commitment towards the organization’s vision, 
and practice the corporate values in their day-to-day work.  
1.10  Senior Managers evaluate their own leadership through various sources of feedback (e.g. 360° 
appraisal) and take actions to improve their leadership.  
1.11  The organization has a well-defined policy and goals in relation to its contribution to the 
community and the environment in which it operates. It has programs (e.g. community service, 
donations to charity, environmental conservation activities, hosting educational visits, etc.) to 
involve employees in achieving its public responsibility objectives.  
   
2.  P l a n n i n g  
      
2.1  Planning is a systematic and closed-loop process, involving regular review and modifications 
when necessary.  
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2.2  The planning process uses inputs from a variety of people at all levels throughout the 
organization.  
2.3  The organization analyses both internal data (e.g. operational performance, quality indicators, 
etc.) as well as external data (customer feedback, market intelligence, industry trends, etc.) in its 
planning process.  
2.4  The organization’s plans are systematically cascaded down to all levels, and corporate goals are 
translated into departmental and individual objectives.  
2.5  The organization regularly evaluates its planning process, and refinements are made to improve 
planning cycle time, planning accuracy and plan deployment.  
2.6  The long-term and short-term goals are comprehensive, covering all key aspects of the business, 
and well-defined in measurable terms.  
2.7  Targets set are challenging and achievable.  
2.8  The planning process produces an overall business plan, not just a financial or budget plan.  
2.9  The organization has appropriate indicators and data which are regularly monitored to track the 
achievement of its plans and targets.  
   
3.  I n f o r m a t i o n  
      
3.1  Data and information are carefully selected to help in management decision-making, and to track 
the organization’s performance vis-a-vis its corporate objectives.  
3.2  Data/information used for performance measurement and planning cover a broad spectrum of 
areas including financial, sales and marketing, production, product and service quality, supplier 
quality and customer satisfaction.  
3.3  The organization integrates data on various aspects of performance into a few key indicators 
(e.g. a balanced scorecard) to track overall performance.  
3.4  The organization has an effective and integrated system to collect and manage data and 
information which are used in day-to-day management and to drive performance improvements. 
3.5  All data/information are assigned owners who review and ensure the accuracy, reliability and 
accessibility of the data/information.  
3.6  Organization regularly obtains new knowledge required to create value for stakeholders.  
3.7  Organization has created systems to capture and disseminate knowledge (e.g. overseas visits to 
result in presentation or trip report).  
3.8  The organization has a systematic approach to analyze data and information to support 
organizational planning and review.  
3.9  The organization regularly evaluates and improves its management of data and information.  
3.10  The organization uses comparative data/information and/or competitive analysis to set "stretch" 
or challenging goals.  
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3.11  The organization has a systematic process to collect and analyze comparative data and 
information to drive performance improvements.  
3.12  The organization has a systematic approach to benchmark its processes against best-in-class 
organizations and adopt best practices to improve operational performance.  
   
4.  P e o p l e  
      
4.1  HR is involved in the strategic planning process, providing its inputs as well as developing 
appropriate plans to support the organization’s short and long-term goals.  
4.2  HR planning is proactive rather than reactive, covering all key issues including recruitment, 
retention, training and development, leadership succession, employee participation, recognition 
and reward, management-labor relations and employee satisfaction.  
4.3  The organization has a wide variety of mechanisms to encourage employee participation at all 
levels, promote teamwork and tap on the innovative potential of its employees.  
4.4  The organization has a systematic approach to identify training and development needs for all 
levels of employees, taking into account skills requirements and current skills inventory.  
4.5  The organization has a systematic approach to assess the effectiveness of training and 
development undergone by employees.  
4.6  The organization has a systematic approach to measure employee satisfaction, obtain feedback 
from employees, and act on issues arising from such feedback.  
4.7  The organization has a fair and effective system to measure employee performance.  
4.8  The organization has a wide variety of reward and recognition schemes that support high 
performance, innovative and creative behavior, and are linked to the corporate objectives and 
values.  
4.9  The organization regularly evaluates and improves on its HR planning process, employee 
participation, training and development process, employee satisfaction approach, and recognition 
and reward systems.  
   
5.  P r o c e s s e s  
      
5.1  The organization has a systematic process to acquire, evaluate and implement creative ideas 
from all sources.  
5.2  The organization has a systematic process (e.g. quality function deployment) to translate 
customer requirements and expectations into product or service design, production and delivery. 
5.3  External parties (customers, suppliers, business partners) are involved in key aspects of the 
design process (e.g. giving inputs, design review, product/service reviews).  
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5.4  The innovation and design processes are evaluated and improvements are made to shorten cycle 
time, improve design quality and reduce costs.  
5.5  The organization’s key processes have clear objectives and targets (e.g. cycle time, quality level) 
which are linked to business and quality goals.  
5.6  The key processes are systematically measured and regularly reviewed to ensure conformance to 
performance standards or targets set.  
5.7  The organization has a system to analyze root causes, take prompt corrective action and prevent 
future re-occurrence when a process fails to meet specified standards or targets set.  
5.8  There are a wide variety of methods (e.g. internal assessment, third-party audit, customer audit) 
to regularly assess the quality and performance of the organization’s key business processes and 
supporting processes.  
5.9  The organization has a systematic approach to act on the results of the various assessments 
conducted on its key processes as well as supporting processes.  
5.10  The organization identifies and selects its suppliers and partners who support the overall 
organization strategy.  
5.11  The organization has methods to communicate and proactively ensure that suppliers have the 
capability and capacity to meet its requirements (e.g. supplier audits, supplier rating and 
certification system).  
5.12  The organization has plans and actions to help key suppliers improve their abilities to meet key 
quality and response time requirements (e.g. training, joint planning, long-term agreements, 
incentives and recognition).  
   
6.  C u s t o m e r s  
      
6.1  There is a logical method for segmenting the customer base, which contributes to improving 
business performance.  
6.2  The organization has a wide variety of "listening posts" (e.g. focus groups, frontline employees, 
surveys, feedback forms, etc.) to determine both current and future customer requirements and 
expectations by customer segment.  
6.3  The organization has a systematic approach to collate, analyze and summaries various sources of 
customer feedback (e.g. complaints, customer interviews, focus groups, surveys, etc.) into 
actionable information. There is continual scanning of the marketplace to anticipate potential 
opportunities to exploit competitive advantage.  
6.4  There is demonstration that customers’ requirements and expectations are systematically used as 
inputs in the planning process, and incorporated into the strategic business and improvement 
plans.  
6.5  Several methods are used to ensure ease of customer contact (e.g. toll-free lines, pagers for 
contact personnel, Internet e-mail, account managers, etc.).  
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6.6  Service standards are set for various interfaces with the customer (e.g. answering calls within 
three rings, responding to complaints within 24 hours, etc.).  
6.7  Customer-contact employees are adequately trained and empowered (within limits) to manage 
customer relationships and delight customers.  
6.8  There is a system to ensure prompt and effective resolution of all customer complaints.  
6.9  Customer complaint data are systematically tracked and used to initiate prompt corrective action 
to prevent future re-occurrence.  
6.10  The organization has different methods and indicators to measure customer satisfaction (e.g. 
customer survey, complaints/compliments, repeat business, feedback forms, warranty claims, 
customer interviews, etc.), and these are regularly and systematically monitored.  
6.11  The organization’s ability to satisfy customers has been recognized in the form of customer 
awards, or other forms of recognition schemes.  
6.12  The organization regularly evaluates and improves on its processes and methods for determining 
customer requirements and expectations, managing customer relationships and measuring 
customer satisfaction.  
6.13  There is progression beyond customer satisfaction to customer loyalty and retention.  
   
7.  R e s u l t s  
      
7.1  There is a clear link between the strategy of the organization and what it measures.  
7.2  The organization has key indicators of customer, financial and market, people, supplier and 
partner, and operational and financial performance results.  
7.3  All results have targets and trends which are three years or more.  
7.4  Absolute results are high relative to competitors or industry standards.  
7.5  Results consistently meet or exceed targets.  
7.6  There is clear linkage of results to approach and deployment.  
7.7  Adverse trends are explained and corrective action, already taken or planned, can be 
demonstrated.  
7.8  There are comparisons done with benchmarks within the industry and across industries, as the 
organization search to learn from the best.  
7.9  The organization demonstrates best-in-class results in some or most of its key indicators.  
(Source: 
http://www.spring.gov.sg/portal/products/awards/sqa/sqa_indicators.html#information) 
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